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[PART I—SECTION 1 ] 

[(TSfT BWR *TKcT Wsm ^ H^m 41 ^TFTTto STCT to 

^ f¥to ftor, toto, 3TT^fi cT«TT toto Tf to^ET 


[Notifications relating to Non-Statutory Rules, Regulations, Orders and 
Resolutions issued by the Ministries of the Government of India 
(other than the Ministry of Defence) and by the Supreme Court] 


TP 4 UJ to fePTPT 

^- 400001 , ftor 13 ^rto 2014 

TT. 14/3/2010/0-141 l4H3Trf/34l fM^i\ -III/2159—CTWtfd, to fawi ^ ^cT “t^ft W TP^T 

#1H (0,^4m,H3TTf) ”, ftsfcfpcf^ld^ ^Ff dc44d if ‘ toddl W<T tolH” =FT TcR 3ft f I 

to wto 


DEPARTMENT OF ATOMIC ENERGY 
Mumbai-400001, the 13th February 2014 

No. 14/3/2010/H B N I/R&D-11/Vol .111/2159—The President is pleased to grant the status of "Grant in Aid 
Institution" to the "Homi Bhabha National Institute (HBNI)", a Deemed to be University, under the Department of 
Atomic Energy, with immediate effect. 


CHITRA RAMACHANDRAN 
Jt. Secy. 
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ftiitw t?nw (ii) srtimftim, sititWmftiz whmj Jtfr 3m mrrzm mmw k ww gr &mt kkR5' 
jmzrftimtit (Jst/fdch tit) mti & fpnr tit titrnrn mft jgk wm jgk c&m vmtt tintit # 
3 ?fit zt$ zfrzmrsft gw RWzrtif tit mmr ti smmr ft vtit ti fdv sntiftu ftiw smrm/ 

( 3 ) gRktg gtgnlkw Tr^aroT k gfgTlkqT, gakfkwlkg 3ffc wtw 3tfr 3m mmm mmv ti kg#g 
smcT titi f mrf k" iter# kk&g 3mstitimtit (timftim tit) qksg % qfkmg % 3 hrr qr gk 
gik gikr ftfkggf kr 3iggTfkg ksw arrat^T ggRT gik fkg ^frferr k kr diuki 1 3qkgg 

o 

qkwr k fkk kkg/3Ttkg1kg gtwilkw, gglfkkkR geiggg 3ffc 3m fmm mmy ti mw w 
twf wtitirm 3msrftimtit (timftim tit) qk k 3iggfkg dif?iki, 3iggfkg dddifaki, 3igg kok 
kkPk gw wRRg> k 3 tsrt kkr k gwHagik k 3 trww mrnr awR fkkrkg gq k kw 
gkki 

( 4 ) gqkgg qfrarr % qRwrg k 3 ttrr qg ggPid s^kiRRik gg 3RWk gq k qgrwg fkw diudi 1 

(5) 3TRfT3T agRT ^ qtTCT" fR kRTkl k qkftkdM k krkkg trfk k 3TRfrf^R kr giTTkl 

(6) qfrarr gw 3 IR; g^rr kkr, g? 3 trtRt ggirr krftRg fkw ggRTTikterT fk strict srrt gfkg fkw 

3RTT) 

( 7 ) gltf sgqfiggR w gf: 

(gr) ggg gg grgfkP k, w 
(is) kqgg kr qgg k, gr 
(g) 3T3RT # qgg gr, gi 

(R) 3TRcT k ggRit fkgRT % k 01 3RratT, 1962 k q?k 3TRcT 3RgT |3R kksIcTl ?RW2ft ?t, 
gi 

(5) 3trr k ggRit krgRi % =R(t k qT^R-ggg, gkr, ^frkgg, ^rkrgr, jgkT, wa gw ggg 
d'diPiai, q^t 3gk^r ^ff gi ggkggT, ggnkr, fflrgtfkgT gr ^gggrg k qgwg gR 3ggT 
pg ggg: gRkrg gglgg ^ i 

o ^ 

g?rk 3kggg gk (ig), (g), (r) 3lk (g.) k ggfkg grjfrggRt g^t ggggg k qiggr qgiw-qg qgig 
Rfgg $ i 

gggfiggR % gmk k qiggT qgiw 3TRRgw ^ 3k qfrag k qtg I^rt m gggg ^ fkg 
3k krgf^g qrang ^gg gkr kRg m gggg ^ ^tr 3trr ggggr ggRT 3k 3gg?gw qTRdT 
qgnw-qg wk gg kRg ggT k I 

(8) 3Tig kWT : 

(w) gRg ggggr, igg kggg k kg^ - gggkrg, girkrg gtwilkgT gkarw k g^grfkg, gktfkgkka 

<\ <\ <\ 

3lk gqiggg (gg^r 'gr') qgt k fkg qkag 3ggrfkg fkg wik gik gk k 3 rrr rrt kr qpfr 
dTkig gk ggggg 21 gk gg k gwr k, fkg 32 gk gg g |3g k (3rgkr 01 3rgFg, 2014 kt) 

gkrg 3ggg ggg 02 3 rrr 1982 k qk gw oi 3rggg 1993 k q?RTg g ^3g ki 

^ o 

(ig) gg ggrag ggrgg k 3 Rfiggg ggkrgg, k^kig wgg gik k gkkg gg3kkgTkr( tRTfkgr 
k) gg|r -gr' qk k fkg qksg 3ngkkg fkg gik gTk gk k 3rggg gRr kr qpfr gitng 
gkrg 0l3rggg, 2014 gk ggggg 21 gk gg k R^g k 1kg 35 gk gg g ^3g k (gkrg 

g3--?T?}t gg ggg 2 3RRg, 1979 k qk gw 1 3iggg, 1993 k gw g k) i 

^ o 
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['4FT I—TUTS-1 


fmr eznw %: jprfte&R w tfffilfzrr m r# fer $ jyjtri 9Z fSmtx ffiv & aw^r m it f, 
& f^nr 3m tftm mtjf zjmzsf m mrt f / 

(*T) arft qtf qrdtqitt sM gfotfT =hM<H-1 at ftqfT ftUFT at PltlQd 4 cRTT TO4T-2 at qfofR 

qnt #r ftm ante^r qRRT t, eft 3mtr anant at 3ntr arm rftm at afftqmar 7 ^ 

dlUJfl 1 


q.Tdar-1 


qtdar-2 

3rK<tlq 3r3diQ+ n5ann 

0) 

(ii) 

(iii) 

3r3dlP|c6 -n<H^ '*' 

c\ «V 

3T3qtftnttn rwg 'w 

t\ ~~ c\ 

mTarmn nn|r 'qr 

3r3TcT s(1s 

0) 

q>Qv> dd3rftdltl rd<H^ 

c\ cv 


(r) ftt^R (34^+d) smfr ann rfim at ftarnnrrnr wz £r mutt 

(0 arft 33 =#^^tt awnftd mtft ararm awnRid dddift qn gf, fr aTftqnm 5^rw 

(ii) 3nm ttu^T 3TTf?r % 3°T 3mtinRRt nt arftqqTaT 3 nt dm, 3ft trT 33ntraRRt % feTR 

ptrt anrann qt qi°t tr mn gt 

(iii) trt J^JfrdTcjR % mant at ftRgtt 01 dddTl,1980 rf 31 ftriRr 1989 dm # chMIdl^T 
#r tfrrd rrrtnrmdan 3T3=3T nt qRafrr mm at affttmrr ftmr gt, qt arftqrdar 5^rw 

(iv) ?R &T % dTR mnt *f an 3Ttftnrd atd at qtfeft q>Ttm<? % tfTTd ftqrdRT gd dRT gn% 

O O 

qltwar rmmr RaWd gn ran rim tr qnfatqt tr anmt at aTftqnm 5 nt 

o 3 

(v) tftd mint FtPiqf) (qrattrrd qnd arftqdRafi dm anqrdqnttd qrattsrd qnd arfttqqltarr, 
anqidnntrd rim q74fr?rd,3nmqnt1d rim qntr?id gym arftq,iRti rrttd) at qgitr amrd 
20i3dq7qrarrrqqT5n , t;£r rim # aftr qrsnmr an araimn tr antnr qr matrd an 
ttttm rim rt gar nitrite arqndr nr ararann % ^rmn qq^aanR n 4f^R 3R^ ^R^n ^r 

o 0 

nq^Rnn ip f (3i3diQ=h R^n f^n) (fn^- t 3fr f tor 

qn^RT qiofr 3 rttr, 20i3Trq3aTTrn^aTTjnrnt% ainr w 4fRT 4 (rtrrtr % f?m) 
% anarit # arfUnaRR 5n^ Rnr 

(vi) afRTd'qRtiR q^atr^nr arft4Rrrft^ff/ai <-qc+»i oti <h ^nr ^atr^RT arftJnarftnf % arrant # 

arfttqnRT 5 Q=-41<t 3fatn rRrr % 5 n^r yirl^mr araftt w<tr anrafr (^diQ^ 

Ran 3T3fH?mt^n % f?m) q^tr 3 rrr (Rrmam tr f?m) qt qfr qR rtr 4 3^r QdcRi 
Piqf^d 5 n't rr arfllqr nsif nf t nan Qdt. arrant at ran arunro nqr grrm-qn 
Ritr qRRT 4 ^ t fritter rtnanr tr ftn antnR qR rmrt f rran nam 4ft qr ftrattn 
qn qrrncr rfr qrrt # drtnq rr ttR mg' % ntttrr qr 3^4 qntmr rr nqrr ttmi 

dlUdll 1 

(vii) gt^fiR, apr qftr qg- ^nfittm mr rr ararar (ttqnrfn) rnttRafr tr ftm arfltqnRr 1 o nt 

ftmvft (i) jmtjffcr trw smr zrrff? $ mfffrr mjfrmnf 37 1 ffimr 9 (w) 

& fimgf urst mr amrt tffzfaf, smr trw # sjf^mrr tnfrfcF mr & mw 

f\ f\ f\ 
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czrf^mf snfft ftt ftt $ 377$ ft ftft ftrftt ft 373ft 377$ 37$t $ftt 3773 ftft jz 37777 
3>7$ ft 3lft9> ftf$ / 

fftftt-(ii) 97773$ $f$37 ?73J J3 33fft773t 37 fW ftftTT fftft$ T73J3-T7J73 37 337 $?$fft 
97773$ $f$37 (f$f$7T $31- $ 337: $37377 7737 33) f$377 1979 ft 37£ft 97773$ $f$37 ft 733 $ 
3f$977fft fft37 jttttt $ / 

f$ u 3nft-(iii) 37$t33 3F7T 37ft) <31$ 3l/37333jft $37 37$RT3T 3F7T 3Tfft$$3t TTfft ft$ 97773$ 

t\ t\ 

$f$37 7737 37$t33 37fftlfT3t Ttft ft$ 2333$ $fft 7737 ftt33 37f£tftt ftt 33$ ft 3T3$£T 
37 $339317 (7V $ jftft f$37T 8(37) (5) 7737 (6) ft 3/tft 333 $$77 $ (JJ ftt ftt 333ft / 
fft=3ft- (iv) J3$3T7 f$3J7 8(3) (6) ft 3777ft 333 $ (13 ft J3$£$ ft 373T7J ?3$f$F 73 $ 
377773 J3$tj37$ ftt f$3fft ftr 779$ 373 3337 377337 373 3(7 (777337 37 f$3t3T77 Vrfftftt ft73 
ft 77177377 ft) 33777 ?3$fft 3$S7W ft 373 777337 33777 ?3$f$3 73 $ ($377773 J3$tj37$ ft 
f$V 37T$fft $$fft $373$/3ft ft f$V fftfft ?3$f$3 7737 f$fft7T$3 373$$ ftt 3T$S33$ ftt 377 
337777 $ / 

i'-K ftl <*l^ cJfcnF?TT3lt ft ijild 33 3TTq ftfaTT ft <ftl^ 3ft sic dfTl <ft oTT ^r°Fuftl 

aTPfm - g^r vw ft Hitra - rt^ht £ ft vj f^n^nr sft^ft % wq-q-g ft 

foftr 3TRftnr fft?ra1fteRiT<qq 5 ^trt ftfcf>ft?w ft Rift qu q^nq-qq foftr 

N " "'o 

SJcflTT awfttfH ft€ftRft?W % qfftqraft ft 3ft # q£ ft 7T2TT 37T 3^T q£ ft 

TWfftTT qTftftfqft 5JTRT yflTfSftT foqT qqT ft I ftt J^ftl'c^R 37RRT 3=(Tt.^ift^ # qfTaTT 3J 
R7RT5T 3cJl u< l ^ J^lcU RTtTTfft^ qftaTT 3J ^ftaTT ft PfM-q? 

3i<Hy^iiuld/ ftft yrdH 

o o 

33W % ftftir ft 3733 5Tfdlft5r 2T2JT f^Rir ftRT #T 3ftftft# ft RFR 

3R3T ftfttfr 3 st°t ?rftr ftfti 

% frr 3 trt ft aw ‘ft€ s i'^ft?R'/3^d< RTt^rfft^ qfrarr yRWT-R?’ giw?r ^ aftrftd" 
jqft^d" t^q^r yrrrDT-q7 £ i 

o v 

33777 fft=3ft-(1) 33ft3317 W £-373 7ft fft 3773ft 33$ft3T7 ftt J$t 37337 ftt 73$73 ftt 
7ftt337 3$J77 fttfft 377ft 371$33 33 377777 37$ ftt 777$W ftt $$twft?I3/333777 3$S77 33773- 

•J ~ O 

33 $ 37 773337 3$S77 337737-33 $ eft ft 3tk ftTfft 373 377$ 3$37$7 ft fft$t 373$£7 37 fttft 
fft377 37337 7$33$ ftt fft37 373737/ 

ftquft-(2) J3ftft377 W ftt $ft 37 $ fft 33ft 33777 fft$t 3$S77 $ 3$?7 ft f$V ftt ft 3733T 
ftt 777$W 337 377 ft $ ft 33 $$ ft 373 377$ JTTft 33777 fft$t 373 ftt 3$S77 $ fftftt ftt 
377733 $ 3$3$3 377$ ftt 37$7$$ ft fttftt/ 

fftft £3773 (i) fft J3$tc7377 ftt 33$377 f$337 9(73) ft 3777$77 3773 7f$77 $ (33 ft 3T£ft 
9$S3 $ ft7 fft 337 $ JTTftt jftftl$ TZ 33 ftt 377ft 3fft 377ft7 33 $37$ ft 3737 W 
3$837 $ 3ft 37 3$S3 ft ft 373 $37 $ 7373 33 ft ft ft 37337 fft9713/377~3 s 7373 33777 JTTftt 
$373 T73737 33 ftt 377$t ft/ fftj 37Tftj3 377$ ft 373 3fft JTTftt $37 37 33 $ ftftt $ ftt 

ft ftt 3^ 373 337 7ft37! 
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rkrrtt rrrr, rr! i, 2014 (w^r 10 , 1935 ) 


[RFT I—1 


(ii) 3 ft J 3 $ft 53 K 37 $ 7 f f$ 9 Wr 37 t 373377 377 $ 37 T <T 3 $37777 RR &t $7 met ffrrft 373^7 ftfSTRT 

/zFTzifarzr $ft Tzimiuftrd tfr 377777 ft 377 337 $$($#) #t fttSTRfRT 377$ twtff #37377 #377 

$l 7 t 3 t#f 777 # trf&ifdn ## rr $rw #37 97 3 rr 33737777537 r ## $r 577,rr $?T 7 f fer 

35377 377^37 $3 f$f $}377 373?fm 5#77 55^7 537 ffcrm 53777 aitfiru 33 f%m 337 # / 

(9) R s f7RHT 

(0 3TRcfUr RtRiPrer r^str # wt*nPPF rr? - 'Rr % f^nr ttrt 3RjftRRR frJrR^r rkr # 

RT RRR fttTTR RRR 3 t ^RfT RRRR RRTR RRRTf^TR ttSRtedilMR 3TRRT RRR ^7 f^Rfr RRRR 

f\ " <\ 

RRRT RRTf£TR ?1faTR7 RRRT1R ft?cjfaciRMR 3TRRTR 3T1RtR 3Tf?)Ri|<H, 1956 (1956 RR 3) # RPR 

3 % aiR^H 3TW ft$RftRRTRR % RR # Rrf^fR f^Rfr SlfffTRT RRRT TT R^RTTplRt ftdW RT 

" s <\ 

3Tf^rTRT RT 3TR9RRR Rf^RTR RT 3T3R3 rR RT Id Pi at 3R^T RT RRftPTRtr HR^tW RT RR^T 
ura^tw RT q^fr favtW 3tk WTtRT RRtTR RT RIRT ^dld 3fk £Pr 3TRRRR RT 'WelRR 

f\ C A 

Rf^RTR RT 3TRRTRR # RTRcTT fMr ^r $[, RTR 

(ii) JtRcflR 9j3 7 II Pi Ri ^f 9T3TtfrT^if%2r -d-Hf? ‘37’ % f^TT JJ-^TlcictK faRpT RTCcT ^ RRcT RT 
RaR f^RTRRgR % f^Rfr R7RR cTRKT RRlf£|H 1t?RfteTRTRR 3TRRT j^R^RlRTR 3TR^PT 3tRTRT 

«S " " o 

arfllPRRT, 1956 #7 sirl^fcT JWi farcrf^RTlRR ^ Rrf^fH ^RfT fltSIW Rf21T Tt 3ffPl'# 

3TR9R4R 3Ttf^T RT 3Rt1PlcRl RT •d'^Tt' (R^fW 3Rt1PlcRl) RT 31R9RRT 3TftRRT RT RR^T 
3Rt1Pl<ft, 3W9RRR 3Rftf^RT(R4Rfl^T) # TRRRRft 4R f?RfT I 

(iii) RRcftR RtRTpRF RtJSTR # RTRRT5T W? '^’ foTTT 3R^ft5RR t^RRT 3TRcT # RR^ RT 
RoR ItRlR RDRR % ^RfT RtRRT SfRRT RRTfcfcT ^Rl^RTRR RT ^Rf^RTRR 3RRfTR 3tRfRT 

f\ " " O 

arflJPlRR, 1956 (1956 4R 3) # RRT 3 % 3RT% Rt^fR RTRR ft?RftRRTRR ^ '^fR?T' 
(RBTRR) RT 'TJRRf? %f?R€r' (3TR9RRR RPR) RT TJRTRfftRTR %Pr€T (ft^^RRTRRRT RRTRR) 

# TTRTRRfr RR fpfRT ^I 

(iv) 5F #R#R 8ToTPr Rlt # RTPR5 RRR^RTRfT (t*nPHF #T ) RR^ ’RT % pHT aTS-RSft ^■ 
RRcT ^ RR^ RT RoR ItRRT RTRTcT % f^Rft RTRRT 5RRT RRTf£fR ^R^RTRR RT ^Rl^RTRR 
3TR2TPT 3TTRTR 3TfUPTRR, 1956 (1956 RTT 3) RRT 3 ^T airPtcT Rtf^TR R1RR ft^R^RTRR Tt 
RltRTR 3TRRT aTRRTRTPtRT Rf^RTR RT RR^T Rf^TTR # RRTRRfT RR f?TRT ?tl 

<\ o <S o <s 

(TsT) RTPRRT 9TRT fo?3f$3W3KT & 3r3T3ff^M rf WTZT fMtl 

3 ftz: w f^HT # WFdT fMt 4 R (WT^ W 3 ZfW j 779 R feZZfec&MW $ 7R7RRT & $73 33 T 73 $ft 3 T fMt 

$ £ 3 ft 33373737 eft mf £t 37 $ 1 tt 377 7ft 31 $ $3 wtifeU 97 339337 7ft 37337 37 # 377^7 $35337371 

(RT) RT JRJflRRR RT 3R^RtT 3f^3 (i),Tt (iv) # T^Plf^^d. FRRRR ItftlRT R^JRRT # 3TPlR RtTSTT 

# RfiRrPRT |tr f f5r£r 3 rM rrrt rt t rrr r^ Rtrarr # r#rPrt Pnr rtr 

oTnRt, T^TR 3^f RftuiTR # RRRT R^t ^T Rf % ^ RtTaiT ^ Rt?T % pHT 3TTtRR RR RRRT £ 
3lk Wr t^rf^r ^ rrr r^ # Rtrarr ^ 3 rrr ytR aiRPiR ^trt alk 3 r4r-r r^r (i),?r (iv) 

TRgt # RRRRR ItfalRT RPRRT RTRT RR^T % 3TWT?f[R ^RTI 
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(3sT) 3=T fftfty JHIJHHl fftiy# afl-'ysft ft fTT fftyy ft fftftry 3 T^kTT yTRT yftr # ft 3TPTT3T 3ft yR 
tilled y^ yyyy ft y?Tft 3y?ft 3Ry ftyyraft 2^RT ftyrffty yftSW 3ecTl u'j # ft aTRfry % 
Iftftyyyyny yftm yyy yy yy fftfty yy yy ars-ysft yft yft$y ft yfty fftyT yT yyyy ft 
(3T) Tjy 33=ftftyTT 3fr 3^rm 3fftyT ft, ft%y 3 y?% W 3yftyy ftft (i), (ii) yyT (iii) ft ^Pl^Rd 

ttttct fftftr l^ffr fftft^ft fftyyfftsyTyy # ft, ftftft yyyyr ft yftyftft yaoR ftr ft, ftr 3ft ayyty 
a^Tyr fyr yftsy ft yfty fftyT 3 tt yyyy £ 1 

( 10 ) yrsft ^fttayift' yft anrfty ftr ft) fey ft feftyr yyyr yy sryyiy ayrey yyyT yftftn 

(lift ysft yyftfecTK ftr y?ft ft ft yyyyft fttyftr ft anyftftyyr yr ftfiftyr 31 yrftqrft ft ?yr 
yyyfr yT arryyft ftftyy ft yT yrrft ysyffty yrftyrfftyr yT ftr yTftyfftyr yayrftf ft yyftry f 3 ^ y? 
yyy (aftyftffty) yyyy yyyT ftyT fir 3Rtfft fftftfty yy ft aryft yyyftryftftsyy ft ytny yft yffty yry 
feyT t 3Rftft fyr yftsy % fern anftyy ffty t 1 

3T3fr3cnyt yft tyra - yyyi yrfftr % yft arraftT yft 3yft PwWdi ft 3yft syy yft$y % ffty 
arnfty yyft/yftsy ft fyft ft ftytr ft aryytr ftyyt ?y yft yy felHdi £ eft yyyy antsy ftyy 

J o 

3tt y?yyy t 1 3^y£r jyyfiy^rfr yy ^r stt ^yyfr t\ 

(njytray # ta^ f^nr a^yfiyyiy % antaRT yyy S6t Fcfrysry yy^- yyT 3y^r yTyyy yT aryryyT % yit 
# anyty yy f^ry atfyRr ^tan 1 

yfrarr # antay yy^r yyt ay^yiy y^r yf^flyy yy ^ ^ 3 1 yfrayr # yt?r yyr % f^nr yTyyr 
^r yrafr ytr yy?r f 1 yfrau % 3y yrsfr yyyf, f^ry% f^nr anyty ^ 3^t yt?r ^rtt ^ 3Rf[y 
f^rfy&y ytrarr yyT yy^T?yyy yfrarr # 3yyy y^?r yt%: art^ym - ?tnT yyi 3y% f^rtfrlty yTyyr 
^r ?ryf y^t yyT yy^ yy arrarfty ^yn yftr “yrt^y yfrarr yrn yrTaryyyy ytrarr % ygct yT yTy 
# yr?yRy yy^r yy y? - yiyi snyT yTyyr % f^ff ?iyff yt yyT yff yy^ yt anyty ^yiyr 

ytrau f^nr 3y£r ayyfiycntr f: yy ^r dnjjfi 1 

(I3)^yft 3fr ayyfteyy yt yfrau # yy yyi y^t f^yT yirryT yy yyr fir 3F% w anyty yy yt?r 
yypy-yy y 1 

(I4)^ty ars-ysft/ayyfrayy ^r> 

(i) fayfr 3fr yyyy ^r ayyfr aRyi^yT/jyjIteyitr % f^nr yys^y yyy f^yy ^ yyyT 

(ii) yny yyyyy yfrarr ^r ^ aryyi 

(iii) f^yfr ay=y cy^y ^r uyy yy yr yy^ yyiyi ^ yyyT 

(iv) yyfr yyyity yr ayyrty yyyy f^y t, f^y^ yfyyH ^tyyyy aryyT 

(v) ^ yyycy fcy aryyi f^yfr y^yyot y?y y^r I^myi $[, aryyr 

(vi) yfrsrr # jryfreyy ^ yyy # f^yfr aiPiyffid yr awRid yrayt yy yrenyr f?ryT yyyr 

(vii) yfrau % aftny awf^ry yrray yy yyty foyT yyyr 

(viii) ayyy-ylyyyyarf # aiyiyy yr^ ^ yfr areafty ypy ^ aryyi yyy anyry # ?t 
aryyi 

(ix) yfray yyy # f^yfr 3ft yyyy ^y%iy fftyy efr yyyT 

(x) yftsy yynft % f^nr anyfty ^yTy fftyyy yytyftftyf yft yt?ny fftyy afyyr ayy fftyft 
yyyy # y|yrt ^ y^raT 
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(xi) yftarT ft ftroro ftrofR ftftr/ftR to trto fftft totot ft ftroftftro stotrto to ft amro 
tttor ft ft tor ft TOftro ftr tot totorT ftr fftftr 3 rto 3W^f tot TOftT tort ?tt to aftr 

o 

TORT ft TOTTO TOTO ft, 3TTOTT 

(xii) ft 3T3-R25t 3roftr yftarr ft ^rrt^or ftft % fftr r?rt ftr rtotto TOft ft ftr TOft aRrftft ftr 
fftftr 3ft to ft 3 rt|rrtt tortt tf 3 ttott 

(xiii) ftrorr ft ft afftfft ft 3 ttott fftftr 3ft ft ftf ftf to totort fftro ft to tort ftf 
ftft fftroT ft I ftf 3ft ftrfft ft 3TO TOT 3TFRTfftTO 3TfiftftTO (fftftlTOTO ftlftTORRT) TORTTO TO 
TTTOcTT ^ ft TOTTO ft 3ft 

(TO) aftTO TOTORT 3TT TOftaTT ft fftroft fft TO 3TOftf?TOR t ft ftT ft f^TTO 3 TTOft TOROTO TO 
TOTTOcTT ff cTTO 3TTOTOT 

(TO) 3ft TOTOTJfT 3TTOTOT ftft 3TTOft ft ftr 

(i) arororro tort ftr tort ftf TOftaro 3ttotot tort ft 

(ii) ftft TOTOTOT TORT 3TTOT 3Tft fftftf 3ff ftftftt ft TOrftcT fftTO TO TTTOTO ft ft 

(to) TOft to trtor ft afroft yft ft ftr ftcnroicr ft ft ftr aroft ft^r jyftror fftftf ft arftrro 

3RRTRRTRTOTO TOT^TOftT ftt TO TOTOcft ft I TOft fTOT fftTO ft aftflTO TOT ?nfftT TOT cTTO TO 
TOftT ftr TOTOft TOTO cTTO fft> 

(i) 3TOftiTOR fro fttro ft fttf fftfft ars-TOftror ft to|t, 3ft rttrt tort tot 3ttor 

TO ftT tort ft 

(ii) 3TOfttTOR TORT ftfft TOTOTO ftfTOT ft TOft fttf 3T3-TOTt?TO RTOTOTO fftTOT TOTOT ftt ft 
3TO TO ftTOR TO fftTOT TOTOT ftt I 

(15) ft 3TOftiTOR fftfft yftaro ft arrftro tort arrofr ftroaTT to fftftr rtotototo arro tort tot ftft 
ft, 3ft crofftro ftanro ft fft totsttotor ft fftro tototot tototot i torto yft anftro ft 
ftro^flTOTTR TOTTOITOTO TOR ft 3TTSJR TO 3RRftftcT TOtftft/aRRTftTTO TOTTOtftft aRTO fttft TOlt ft 

o o «S O 

fftr aroi^ftT ftlftroft ftr 3Rft ft fftr fro TOftft ft aroftronr yftror ftroro ft" TOlftroro yfrsrro 

ft fftr TOTSTIrTOR ftTO TOftf TOTOT TOT TOTOft ft TTlftTO 3TOftt TOTOT ft t$Z ftTOT oftftTRTO yftSTOT ft 

o o <s 

fftr TOTanTOTOR |;to tott tototot t I 

(16) (i) TOTaTTTTOR ft TOTOcT yftSTT ft TOcftTO 3T I ftftTOT ftt affftTO TOT ft TOfRT IftlT TOT TOR 3Tftt 
ft 3TTTOT TO 3TRfRT 5TOTT 3T z ftlcTTOft ftt ftaTOTOTTTOTO' ft TOR(ift?JTOT fftTO TOTOTT I TOTOR5TOTOT 

anftTO arroftaftr yft to arofterort ftr 3 rrrtt yfrarT ft arro ft anror to srtr tort 
TO ft arroftaftr ftlftroro ft ftrorft ft arfro arro (ft to? ft tottorto arfro tortto to?tototto) 
ffttfrftror TOftn arRlaftr ftlftroft to ar.RT., ar.TO.TO. alk ar.ft.TOT. ft anftftTO TOit ft 
fftr 3ftr tort TOft arofaft ftlftrorft ft ftft ft ariftro tottorto aftro tortto ft is? ^ tototot t\ 

fft 3RTTOftTOT ftft, 3RTTOfftTOT RRTftft TOTTO 3RTO ftl5TO ft ft ftfftTOT 3ftt?TOT tftftft 

o <\ o <\ 

ftrafT ft ftftr ft totot to tototot to totot tort?? ft fftftr ft totor ftr ftroror to tsz tot aroft 

<\ 

sft fftro ^ totto t 3TOft'?TOT ft arraft totott tortrto aftr tortto ft 3 tttot toto arro^RTr ft torto 
tor tot t , ftr tottorto ftft ftr ftlftroft ft aRRrfftror fftro rtottot (arftTOT aRTTftaftr ftlftroro) 
TOTTO 3ft aRRTfftTOT ftft, 3RTftftTOT RRTftft TOTTO 3RTO ftft ft ftft ft TOTTOft ft, ft fft 3TRfftcT 

o <\ o 
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Rtoral to ararerttoR to tow snw, to Rn rw to tow rurii sr ^ wwr rtwr to 
totot totot/toraRt % atofR 3TRRtoR Rtoini % ftRR 3RRrttoR tow aTTRT I 

(ii) tow awto to RRR, 3TRRtoR Rtoini to to 3R=r?if^lTT to? RR 3TRRftR antt/ 3[RRftoR 
dddlftl RW 3RW tot Wit to tonfttR 34totot tot TRW £ctKT 3TRtoR Rtornt % RWT 
RtolftR' toTT an RWRT t to to tow to ato t 3Wto 3TfltoR to WR to i^4d< tofTOT 

tot tor tot tor wtor t i 

(iii) 3rmtR aTRRtto RlnRnt TO fttoR tn 3to5tot tot ftotot Wtot tot SWTR to RWT to 
3r£w Rldtoi tot 3tT WR WT RWRT f aftl to ftoWR % mn«wtt to 3RTOR 3TRRHtR RlnRnt TO 
ttotot aatotanR to arftrtow to nwr to arratR atotonR (4) aftr (5) to tofritn ton to 3 w?rtt wt 
rwrt t i 

(iv) aRtoramto tor 3RT?im wtor rrw, awton rwr tosw R'st wto to RlnRnt tor wr tow wr 
£wr tow i aRRrito a^totawto w tow to to arRRftor anfto, arwHfto wtor rw 

o o o <\ o <\ 

awn tot tot to 3R aRtotamto to tow to wiw writ ttmtoto anftonR (1) to tow to 
to to arwHR wwn w wwr rtrww to ftotot toto to Rwwr w rw tort to fton town 

O <\ 

w tofrto tpttw artw rtrw to arftow town to to f i anrsiltoR aRtotawto to =rt tot 
to tttw aratw aRtoiwwto to RtottoR aroftoR tot artoto toto tow to to aitor 

*N O 

atfto anrerttoR aRtoiwmr to to town wr at fw to wr tptr rw aiRttor to % 
atoawr ?rrfto to i 

anton stwtt atorwr 5 % wtot # RtoRto to tow rw atto towt ftoto rw aiRtoR 

" o 

tor torto to anto i sw tot tr atoawtr to tow antoR toto tr 3R atoawtr to 
<\ 

tow tr wrrwr tor, ftot atorwr ( 1 ) tr torw tr 3 trrr nto tor # tot w wwt rrtww 
t - tton ttott rr w Rwwr tr ?ntto ton rw i antoTR tot 11, antoR to R arRtoR 

f\ <\ o 

anto, arwHlto arRanto rw anw ftot tot wtw 4a atoawt to tow wtw tot R tofitw 

O ‘N 

wr R war to Rt Rtorat to wtow tow tr wurt tor i 
(v) atown (4) R to RR WRWRr % 3TRRR 3TR?r1to atotoR RRR RWWR 5RRT toT3ff t' 
anttor to anto ato arto fn RRto to to 3fr 3 rt awn wto t to trwr anto to fw 
artoR 4a rtr rtr to Rtot 1to antotR to t - 1" wtow tot # Rwr Rt Rtont 
to wto tr toarR t" to to Rt tow to wwr atosto to Rtown ww 3TR?Rn wt i 

(17) toRw wr t" ftwto atoato tR antoto Rttorat to wto % fto ato towr tr to tot 
wr anto tr fttwiRRR torto artw RRT # rr to anto RWft tot ?ntoRw wr to ttwanto 
ato'dmR wr antoR - awrr rrww arRtoR atoto, arRtoR arRatoto rw awn tot wit to 

' o *s o «s 

atoiwnto tw tofrto artRT wr to artoto toron to arrofr toRwn to wwt tton t tor awton 
awn toiRtor rto to arltowR ^ntotow wn to ttwartR atotowto artoR 3Rto fto antoTR 
Rtoto tor torsw to artoiw tot aRRiw Rtt tot amtot i 

(18) wtow atorawr tot ntowrwR tot rwrt tor wr to ator toR rwr tr anto fRwr torn arratR- 
Rwt wto alk arratR awto totmw to nrt to tott to crwto Rtt wto i 
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(19) qfrarT ft qiro ft TOlft tor ft ft Pi rRth to arfftroTT dft fftro ^trtt fr froft fftq 3 ttrrrto £ 
ftr Aw qftarr ft qft ft 3 ttotototo'<htor totr qft 1 =rt rtto' ft ftdro: to ft toto ftr aroftrRRTT to Rftro 

3fft qftRRT ftpftfl RRRcTT 3fft PrftTftTO 3TRT ftlTO 3TTfft TOft TO ft TOR TORTO TOlft ftfrR $\ 

(20) 3TOftRTOR ftf TOTOfftTO 3#T TOlftftTO ft®cT ft RRRFR ftTOT RTfftr 3#T 3TOft TO)f ftTOT STlftftTO 
cO°i <Hf?) ftld I tli^y fft"TO"ft TOff TORl^lcT ftcjl ft 3iRifl'd ft TOR ft 3)4o) qft cftl ft TOdddlMclTO TO 

PrnT w i tortor rt PirRto qrftlTOTft rrtto ^tot ftr jium eft Prtfrftro RftVdi qtrarr % rtr 
I ftrftr aroftrRRTR % Rift ft rf tort tort ft fft rf fro arftaroft ft toto to# tortot I eft aroft 
Pitted to# ft TOCRfri fro qftrarT % arrtTR qr arfftro tor ft' toft Rtfftro fftqj to aroftiRRiftf to) 
fro rf ftr Pro rtrrt 3ttorrt aroftr ^nfrfftro arRVRdT to rtot TOroft ftr Pro PriftraroT qftraroT 
rrrttot arftfaftr ftTro i P)fft>cTOi M-Ciarr ftr PreTTOR PirtomoTi ftr hRRi r, <i- 2 ft Prft TOft # 

aroftpRlR 4fft PPboHI TOTR ftr TORT TORPlTO Rli^rdl Rift 3ft ftfftTOR RTplTOftr 3TRRT TORTOR ftRTT 
ftt TOTTOTOT ^ RRRT Pftfrlftd' TORTO TOTOdlTO TORT ft^F Plft ftfftTOR TOTR ftr RTOTO TO ft aftftTd TOT 
3TOft|RRlR ft TOfftd fftTRT TOTOTOT I 

TOft- ffarm $ RRft ft ffar jsfafarrtt fa mw ft snfa ft" fa fafsrr ft vt?r ft fav jfa&r 
TOft ft q^ft faffar trfar TrJT & TOwft fafarw jrfifarff ft Fofa jwfa faw w ft / 
7 ft 4ft favfafa ft q^ft ffar sfazfr vfrsrrjff ft tottto fan j^fa trto ft - ffarw 3 fa 

T77RTO fa(ffa?:-2 ft faj JF7 ft / ffacTRT (?V ST3Pfa ft/ftqft 4ft q^ fa?fa 4ft 3fatfT3ff # J/R777F 

J <\ <\ J 

FefT ft &z~ £r smrfa / 

( 21 ) snftfftfr to ft araro RriftTOff ft) 3dnft fftrer auftlftT ftlftroff qr fftror ^ftr Rift fftq- aroft 
ararodT RTftftr qtft^RT (40%) rt aror arfURr ftftr RTftnr i TOftft ftft arftftroft ft fftrofftft&H 3 to?tot 

aftrsTTarf/aTOdTafr TrarR yifUroft arRftr ftirorant ft 'flentft^iqr stott ftRfftd ftRT ft TOft ft fftra 

Ifttfriftr IftRT arodT, qft TOft ftr arftarT ftr aroftr i 
<\ 

ftfF §nftftqr 3ftraro 


1. 

TOTTOT 

Fro ftterar (idlftRl ft) frrt Iftrofer far anft RTft tor 

2. 

ftftt 

T41RTO d"RT TOft FRRT IftR TOft RTft TOft 

3. 

4. 

TOT 

\ (\ 

36ITO fftq TOft RTft TOft 

qo'dl 

TOft ft RoT ftdTOT rTRT TO3fftR RRRT iftk 1 TOft Rift TOft 

O 

5 . 

ftTTOT 

^toto" fftrr TOft RTft TOft 

6. 

TOT 

ftdTOT (ftR RT TOft qR) fftlj TOft Rift TOft 

7. 

TOiftr 

73ft ftTO" fftq TOft Rift TOlft 

8. 

FTOTR 

f\ 

TOtft FTT fftn TOft RTft TOlft 

9. 

TOTf 

ftrsTTOT iftik 1 TOTft RTft TOlft 

10. 

TOT 

ddTOT/ftcHTOT fftiO TOlft Rift TOlft 

O 

11. 

aTKFTOTR 

<\ 

HiJTOT d"RT 1ftl3TOT iftik 1 TOTft RTft TOlft 


ftfttjR ftgiaft/qft' ftr aftrarraft ft awro arft tototT ft TOftdror toUtort Pu-dra^d ft ft tot 

RT arRrRT FtRT I 
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R5TR 1 ioHRT RaffchTUT 

ROd rtt# 


1. 

sfTRcR 

2f#t ^R 73RR #1#RT 3RRTR Rft 

2. 

^tR 

2f#t 3T3TTR 73RTR R3) r|r 

13 ) RRiR ^t ^ddl 

3. 

^IWR 

2f#t #R R^f#t 3T3TTR 73RTR 

4. 

3ftRR 

RRT #R 73RTR (2RRT RT RTRT ) RT) ^#oT nfR 

13 ) RRTR ^t ^ddl 
R) k)cl.lRRIR> 

5. 

3TtR 

RRT 3T3TT T3RTR (2Uf RT RTfr ) ET) ^oT HgR 

3 ) RRTR ^t ^ddl 
R) k!ilRRIR> 

6. 

7. 

4)k J R 

W5R fte RRT SRc# (tR RT ^RT Rft RRT#) 

k)<HSs.cHR 

<\ 

^TRT^^fRT ^<^cHdl rl^l ^flf^ld ^M , TlR c tT ’d^o-i^ll^d 

8. 

3t 

# ^f)<r| 

9. 

i 4)4)f) 

anfliRT #Rf#r 

10. 

ft 

RftlR 

11. 

ftft 

3TH%RT RfljR 


(22) f#T#r §fr 3^7fR^ir r# rrstr' #Rtfr 3 ttorr rr rtr, 3tr£t ^rrf^r r# rtrttt srtrt rtf# 

3TKfS#T TTTTCRR #RtJT TT#t # STTtTtRT f^TR RTT# RT ft f##RT | 2rf^ RTt# STWtfccTR 3T#t)#R^ci # R#$TT 

O *S ^ ' 

# 3TR# 3TFfeT-RR # R^T 3 <^14 RTTcTT sf #JT R^T FRRRR- ##t # #RfI#T £ RTH RRcTTcR # 3TR#t ##T 
r# 3TRtatH ##t # <hs<?h rtt# 4r f#R 3 ttr#t r# f#wr f #r 3 ttr#t 3tt#t =rt w % 3 rt#r r# 
T<fiRRT Rft r#rt i 

RTRt#T 3R#RTT f^RjfcT RR TTmTRR TR # RToRT t#TRT oTTRRT,f’tTT #t RTS ## TTFR# ft TTRT# f, 
f#TT# f#Tft TWcRR f##R R# 3TKt3#T TWRTRT # 1#T#t #t TT#t # ^rTf^ToT RR# RT^fT RKRTF# 

O O <\ 

3TftRRRTT RTF# t#TR RTT# 3f# 3'3Rfl^RR cTRTTT 3TT#RTT- RR RRTT RT# # dF#GT % RTTR % #TR 
Rt^T RgH 3TcfT(2-3 Tft#) i?3TT ft I ## TW#f #, TOT2TFR R# FRTRR # 3TTTfS#T RRRRT # 

o o ° ° 

M#c|t#d RT# RtRtfr 3TF#tT RR 3TRfRr cTRKT ##R fr 3TTOTR RT f#RTT t#TRT RTTRRT I 

o 

(23) t3f3-‘R2Jt R# RRtt/RRTft/3Tt#^/ 1 trRR'/RRRr Tl#T##T % 3RTRtT 3TTTST°T/ITT TT3T # Tf f RR 
F^TflRH RT# t#T t RTTTSTRT/ I5R #T f#R faff df#R#i/TrRTT % 3TTTTT RTR f I fTT RRTTT % TT3# 
r# ## fr f#R arRRtff % rrt t#tfr1#T rrr rr 3ttcrrrt rtt°t rr ft# rt%r rt##t ante^r 
R^ft# ^t 3##R f#f# # R?# RltRR RR R'RTfStH ftl 

(24)t#RT oijf^d # 

(R3) ## cijf^d # t#RIF RT t#RTeT 3WRR 1#RJT f tofRTRR oflf^d Rt#/Rr#t ReRf # f RT 
( 13 ) oflf^d Rt#/RR#t % R£# |R,t#RfT # 1#R1T RT fcTRT^ 3WRtJ t#RTT f, dt R?" #RT # PlR^d ^ 
f#R RTR Rft <H I <H I d IU J 11 I 
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TOTH HR TOTOT TOTOR fTT TOcT TO TOTOR R 3TP7 TO TOT RcfR TO cHRd HHT fTOTR TO ^TO 
TOST TO TORT TORT TOtIhTOTO TOITOT % 3TTOTOR TO<flTOT4' t 3fk TOfTT TORT % f^TTO 3RH 
torto §fr ffcfr feRfr §fr crIrto tot to fTOror $ £r tot totot?t t i 

(25) TO ’TfrSTT ^ RT^TO Tl TOt % TORT 3=T TOff # TOT T^T fT 3TOTOT TOf^TTOT f^TOTO 
TOftftRTO3 # fcm- TOT |T| 

(TO.^r. StTO) 
TO TOf^cT 

trftftT^-l 


1. TOfTSTT PU-<Hrara<H RtTOTOTTOTOR 3TOf1^TcT # TOPRiT: 

O 

TOH-I PM-dra^d 3TTOTOkT 2 # hWh f^TORT # TOfTaTTI 

TOR- II 43" 3TTOl%fr RT<rU 3TftJTOTOT 200 3TTO TORT f, TO) 3TRfRT TORT TO^TTTO 
TOftSTTO |TO TOTSTTcTOR f^TTO TOTOT TOT TOTOTO t\ 

2. TOTTOfRT TOtrorfrlTO TO^STTO # TOc|'TOTl?lTO, RTTHTOT, TOR TO 3#T %^RT TORT 

t\ (\ t\ c\ (\ 

TOt # rtotITOtoTO, tor ‘r’ to) 4t f^nr fiTRrofTffiTO ITOroi # faf^d RtrsrT arotf^RT TOr 
<\ <\ 

TOPRfT: 

fcRRr arrol^r arfteRT airo 

1 .TORTFR 3RRfr (TOft ^fStTOT % f^TO) qt 3 100 
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4yy 111 

<\ 

ait 3 200 

ft^uji-i : £yr ar3--y4t yfr ^I4di4l, 

3ra1f?iy44ciddiydd aliy +Pi^6 dd^I4di41 M<ti m yyd 


t fty yfcryfftcTT t ^ t, 3^t 3y^yyyroTR yytyr ^rufr % toto y?fru tot y?yyyf # ytray 
^fr gWri 


ftrofr- 11 : afiy yrf?^ yryarltyy^r, ta# yyt t fty yfray t 7t yitytftyr yt 

(\ <\ 

■jy-foyr ytofa 1 afiy 4 % toto yyfnr tot yraft itrorr # ytray ^fr ?Wri 

l^yxrfr-III: ylt 4# 3T3-TOJT 3Tt 3Tf4dl41, 3T3it1tiy3fty,yTOyTOT 3fty yt?ps5 ^TcT3Tf^TT^fr yaft 43 

(\ <\ t\ 

ftu yytyy yffiy ytrarr % ftu ityfr tot yT arfl}yT y?yyyf ^r yfray yfr t wr £ tr 

3yn£r 3T3-^Tf%T Pkfd ?t yyrofr afiy 3 ^b% st^rt ffnt tot ariftTyr f^rf^r yfray yy totor? 

" <\ 

afiy ftyfr 3ft 3tro 4r ftu anyt^y yfr flro toutoi 

3 . yrafr ftyyr # yfray yyyyrror (ifratr) yy fr rfr diu-fi 1 

4 . yrafr y?yyyr % 3?yy arftyfr t ftigfr efti y?yyy artfr # fr fry i4ry ynrjti 

5 . yfray yy yyy afiy yryyyry ?yr arrorfr 4r yifftrro-i fi sr^fm 3 tot etfri 

6. arTOsft yf yfray fr y?yr 4r 3?yy aryfr fr £r tt ?W, foyfr afr l^rf^r fr 3 ^ 3 y% 
fty 3?yr ffrsfr yyf ^r yrltty arrorffr yfr tr yriTOfri 

o o 

7. arofry yrT yafr yfrayarT 4r arfyr aryr ffrtfrffy yyfr yy f^tyyftjyyr ^ryn 

8. yrafr Itrort yfrayarT fr TOrom ?ratt fr yayfr, yrtryr 3?yy ffnafr 4r fty arftTroT ityT 

f\ 

3HWI 

9 . y^yyyf fr ytyywy tot afiy wt 4t fty ?frytr y^rf^r fr ayyyf diujfu 

10. airyftM y4 y?yf % jyyr sriTffry aM yy aiyyWra^yy # ^1 (^yr - i,2,3,4....ayfc)i 

11 . ars-'yf^yf y4 yfray # y?yf 4r yyyr ^r 4r f?ry tytraTt^ry yH^y 4yyyyter yi^r alk 
yyty y^ # ayrof^r ?Wri yfray ?ry # 4yqyyter ^r awyf^r yff jtofri 

12 . ^yanyyyy/oyf^drd yfrayy: ay-'ysft yy yyanyyyr amfry yyRT yfey yt£ yyRT 14yy diuyi 1 
yianyyyr yy 3t?y ar^^t arftyyyfr, wsffl^yo^.yyrayy alk y4?TO yrywftyyyfr y^f yy 

<\ f\ c\ 

ynrcyy to yyyy t\ syfyyryg ytrayy # ar^^t # yf^yy awyy, y^yrqy alk ytHyy 
^nyiyy yy airo yyyrrf^ryr tot, TOy^iftyr arroRfryf yyytyryr alk aytf^rro arroy, yfty # 
TOyf?r^5T alk 3^f 3y^r i^iyy ydf?d y4 tifi yyyr 4r TrroiyyT yy fMy cyiy f^y tottoi 

3T^TCTtft 

O <\ 

^ 3ttr MI64J'H|<Hdjl 

yrsfr tot 4r f^nr yrRTTO artyfr yy y?yyy aiQcii4 ^ 34 t froy yyy f4r?fr f4did yroro # 

ar^rfalH yyyyyfr 4r arroyr ^ryri ^f4did, alk ttotot # yy4yr 4r Tfiy aiPicii4 y?yyy 

o <\ <\ 

f^troy yyy 3yyy 4r f^yfr ^yt^yyyyy # yrorrofr fMr 4r yrysry ^tro alk y?y yy TO3TFTOfk 
yy ara-TOft ^r yy4yr f4ror # dl^y, ynroytr # yyy yror 4r f^nr ^ ynrfati f^yrfr 3fr l^yy # 
yTytf^yr yfray yff ?Wri 
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5545 55 34555, 34# 1, 2014 (W^J/T 10, 1935) 


[W\ I— W*Z 1 


(1) HWF4 3## : 100 3454 

3T3ft^tgifr 3 ## 34 554 345 ##j PUsidi #? 4 i 343=5 q?# 55 3t?^ 334 # 3 ## 3434 =# 

#T ST3445 44244 2T#T % 4H#5U4 #4 5frS4T 54354 #541 

(2) §rf%*TT5T - SRST W%-\ : 200 3RT 

' ' <S 

<ad 54: <H3TT54# fadid 4424T <dcj4 3#<4<H : 

3431 ##4T, 345$Ttq 4425 3443 3nfr srf^r, qfaiwrr 53 3434515 ' 35 w, 34533^1 ^ #r aramw, 3i#q 

<\ c o 

3T34T5, 24*54 ##, 44#? ## ‘553# 3TT224 3T2TT fj#l# 53334434) 55 3434154# 34434#qrq, 5434 #2#WT cTSIT 

f\ ’ o <\ v c <\ c 

3 T 4 W ##r #24)qwi 13 Pu qfmr, ##d ####), 3T3 t #did 44244 q#53## 3 H-- 55 # k 3334154 # 
#54434 55 343T5T3fr3Ti 32434154 # <hi<hRi^i 334344 53 343445 # #didi 545 #? 54fcT?n#r 44244 qi##!### 

o c <\ c 

#T 3431413W 3# #5341 3Mil£dc}4 3#53T-34i545T 3454? 34# 331#4 c5Ks5l # q#f45q3TT 4T24T ##441 
5### 3#4tI34| 32434345 *4 342,3 3#2R4 442(4 3435#34 44434#5'U4, 3#5344 34434#5U4, 343434# dl#5 
34WTIR4 31k 43Pld 343^qxrr| #?5c54# 44244 34K4fR4 3##$T #24341 3###54 345314 445, #453434# 
##44 44244 34dyq|J|| 

3sT5 4 sT: 343535 34 fa ^1 l«H: 

<\ 

3#diPH didRHui 3 # 34Rtky 34554 , q#q 34i#q % ##441 f344#254, mi #25. 4425 Rkknr # 

#354#4 3445# % 534-25IT3 3## #5444 3T?!# #4 2454? 544 34T534, faw? MR#?!## k IsiPl# 44244 
5?1# 544 555?43 I 53434, 3#34/2R43 #3^, 3T##, 35?ft 544 3#53443?454' #2R#40T, 34f544tk444 #35WI 
53434 4454 345434 #T #4qT##| #4323434 3# faW5 # #54 3(345 445&414 #3433 #3=5434 44244 341543- 
35#2f# I 3n^k5 3444^tfr 44244 345W 3R55t 544 444534133454 355^441 5"t34 44^3=3444fr 5^7551 

5T05 5 : 34-fa 5 c) Pi <Pl : 

<\ 

q2^ 44244 #4 q^k, 33541^5 44244 34f^T qiftk" q^lk, q2^T 544 44fr5 fa54R4 44244 34I44R54 4435344 I q2^T 
34-5334 ^4 faq34444 I '34?444134k 44244 34^^45 34-5334 53445 fac^dPH fa"?)q444Tj I 34eTTk[kr5 

faT244534- 34^344^454 44244 34-34tPf^l5 5344W, 5lfa^T, fakl4434R4, 54)34434' k2rPr I 34i:5'4445tl'5' 54354, 
343^44444344 454^454, 32P4 34-45U5 ^454 44244 5^'4fl'5 3445344344 5T 344iR5 53 55^45 34343Tkri 53434554451 

443454454 fafdKUl 44244 Rfe fa<)dPl4d ^T5 545, 34e5W4tR4 ^T5 44244 454344344^4 WR - 1 4434k2fkr, 5^4434 
44244 34^3435344 I 52-^ # 3453fn? 5t|^4t| 3453fr5444 44244 Rfe 44534341 34454f45 5f|544 # 34-d|f?l<^ I 
433 ^ tl : 'i’dR^Tl 

3434 q^fPr 44244 34Tt[p454 344k# P45'34453fTI fafa 5 U 4 - 3434 F 2443 fr 44244 3Tt544pl54 5534 3445341 3Tt35#54 

o *s <s 

5534-3#4l 343fT54?3fr % MT ^4 3^34514 # 3dR# 5f#55l 344344 # %35k534 5^ 3dR# I 

341344 # 5345M4, 3455## 44244 344434## 3t54 #T 3dR# I #551344?')34 3434^4 44244 #55435 34t#| #344345 

O <\ cv <\ 

55 3324434 4425 flT54l3T54 ## 55 #55341 5#H# 35434534# I 5H§) 34^45435 34lR#l #3 34flkk5, 
5343434545 44244 534 34#54| 

o o o <\ 

•ia 5 : Mil#51234 fa did 

• O 

3ft5425 34fl#35 44244 3T#54#54 5534 3#34l 34454# #5534 34244 #5425 3434# # 5534 5R343I 
3#344#54 5534 k 34#4354t 34244 3443454## k #544#5 5#54#l #5534 # ##441 4^5" 344## 3TF-34514 





mayyyaayyy, yyf i, 2014 (wjy 10 , 1935 ) 


373 


my 1 am^i] 


R yRrfRdMya dam yRtadRadl'y dlfayi dm araafT yy ydtd ftTmdft yasRyRr yrfuTdnd' dm dtgcnda 

cjdfMQ, %dyRdd y£ yarda R dffcld yy ydimi 1Rfi}dy arSm aftm^d dm 3dyy 3TRda R fada^l | 

<\ <\ <\ 


(3) ar-f^w - y?dr yy - 11 200 3rea 

<s 


3TT3T ya ; igifffsr fcMl«H 

<HI<Hlc-i| $tda Plffid 5R^ mR Rlofi^d «Rd % irfr^RT, wrate dam ^T3d yryydTddm 

aafiRaasawi aaadRa dm yaamaatr ?M % aary uPicHi yyyfste, wte, aadyyfy dm |lHi$g 7 m# % 
yRd 1 aarmdy 3tda Qffid ymar mR Rira^d wPidl 3a yyy?Fry my, uya aaafry dm feasfry «Rd 1 
wPldi 3a ftdaRa y3m, ^^otdT, feamRa dm 3d3a aslPld aimdd aT aratJI ddfcTd I^TdoT/y^rol'd'I 

o 

yr^y^frar mymaf 3a Ratftyua R aar3dtfRya (4 ayaaraa/s ayyRaa) yy aadyqtyi 

3TT3T RsT : 3TP^T dm yXTWfr §tf^T 

aTR^q- % ad, ddd dm aTaddai Rlfa^d dfRd aaddTd, feRfr 3ayym aflt^l atdT'Sd', tWd, 
Uc-£di:?d dm saitm ?M # ^tfaRR- dm 3aft3aaf3ya IRyyya trat Rw-sKdi$d y^?jrmfd dmr yarafRan^d: 

?RRa6T/ya?a1?aya aaadfatfarya aRma# 3ddfRi yaraidtr yy msd aam aramy i apa^dya aam aa?jp 
^afRarmfr yy aRfry arm aaads'r yarmdaayyi yRd am^yy aradyayMatflaya Piyyy 3fta ddfRnr 

O <\ 

taWrdtri yymaaftd aafi^rf^zff yy yayWrya arm aaynarfaaaRry ^r^tNf^ti yyyfddy 3a fRfiadd yatft arm 

<\ 

aaaasaofr % aafiRasawi Rmyarfyaddd arm tdafdadyd, f^Tdi^di arm yaayidam dyay 

yRdd yarmdRya yfri 

8TT3T d : 3)4*1 l£l f^5TT5T 

aacRaa^r yy ddya $Rr dam yyamadri aagm^r msdri d^ddid aagyaidt yar sam ^feRFr dam dMdi yacT- 

daifxaa # yftmm, mysa dam cjansmi % da^n rnsaftm drmar dm yaamaa ft?^mrai dfry 

aarf^rda dm aidi^Qy, aamar^r aaTmaai aamaadt yar ddraaxjfr y^wari t^dat^im darn aagrraddi aagyai^r 

dtf^dfr yar y^ftyaroj ^am aadmafr a-dR4^l i ?tWr Ita'Rwr yar daam dm aarmar qfttarn dam 

aadrmrda #qri 
<\ 

3TT3T v : aa-Tdarma 

<\ 

yt-^r, dty yR-yy darn ^?iy R aama, dd# # aadaRafPa 4£ddi i d?t dm ddyaiRf# mr aiuddi y«^r 

C o c. 

^a aramar dm aaddd 3lk ddyf yy f^dami aaa-yayilRya aaayi yaa yaafiRya ^aaday aarama dm 

«\ «s 

3^yRTfdf^ri aamamtRya aaaama mr yRmai ddm’Sdr, afrarngda, dm mmasda yy y-aayma/y-aaratRdya 
yya dam y-aaarylRya yfaam % fRmdi 

«s t\ 

hut 5 : ytfrayufRr yl^mry 

• <\ 

aayadyda darn fa^fdi yayafafta aaayda-^Rttaya/y^qw MUm-yT^, yyaydRa, yyayy, aatm aaqaddai 
mdrafey^r y^aya ddttmayr, IRydaagdd dm aaaadd, d^r-mtr yRdWaa, aMfRya dam Rtyrmft 
aayflRs: yy f^ysTd, aatmyda # aafR aaftjya f?ryaiafr, 3 ^yya yy jyyRa, aamayat, aydd - aayflRyt dm 
ydaif ^?a yy aRrm yy yfRma: fRtframi dtarsada ^a yy^Rya darn aayy^ya ^yuj ygy jy^a yyma # 
ftRRaf arm Pi<Mly>d dam 3'yma # fRftRrti ydimam araarr-mad R ftmafr IRfUmi 


(4) «1^^ToT SR5T ^r - III 200 3TF 

' ' <s 
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mmyy army, i, 2014 (yymjy 10, 1935) 


[*TFT I—1 


yyr : <HKcfl4 •yPlot l^fs^d dm y Roi 3r^?ii’t-=i 

mt?my 1?raM # mrd # yrf^d dm f^ddy-anym md, dfyr, tfjiofloi, uoral^rt^OT, sFt1?drd, fi^iyyy, 
dfdT, m£r, drf?i®idd 1 mdftd amid fi^r^d-aidm, yd^Rd, 3fyyfd, kra^: dm tftd 1 

iddyrdi, ^dfra yPid, arymd dm yyy 3cdm, ydd, R^fty> dm ^ 3 : jcwj'iji % ywk # amf 
myr yPidi ^jhkcTi yymri yydmtd=5d fi^r^di yfdr l^rstai dm yPidi dTdftm, ftyd dm arfyrm^ 
yQd 1 yRd 3dddd # 3TRrT # l^rf^r yRd ddd yy ydddT d^d yQd yPid 
3W3W f^OTi dd£r yPid ddyf?r dm dd^ fSdrdi 

a«r<m ^ : 3rznFFT 3dTf?T 

arodd f^ry dm arndd ynf^rsri yPidd % ^r#zr ymdi yTl^tr, ddtf dm dmdofdr yPidd 1 dTd 
aid^d 3T^TJT5Ti (i) affiWryyy dm arfttf^rfpTyT ?"rat, (ii) gftdTfd yfr (iii) yyd[m=d, tfsrrdTfd dm 
ftdd4di=m am dTdfny dmynwyd tt ddftld yPudi dm yddrftdim aradmi araym dm 

yymddr - 4 trw afk yftdTd ddtri 

qsTtrs- 3T : 'yrtSloT 3T^W 

w: dm arardofry adtym # ^trm, anf^ ypidi yy y^mw-yttid, yt^rad", ddtf?yf?ra yiMtj- 

c f\ f\ 

dddr, tdd, dm£rar gprarf|rd' dm myfri daum^ dm dmc dtmr y^tri dmddyf^ dm 

dddidf^im f^tjdfi tmr, d'^d dm ferdd % fyru d^mdi 
<\ 

y d : fdd yy 3j[^ did 

yfcr^ # yftdPd dm 3drf^i mtmd mFd dddi ^r ddft^ri y^tdm ?"rd fadw ^ dd3Td, tfz, 
fpddrfd, ftpWr dm ^mm^d y^rari y^Tddr % da-dd?ftd ddsdi y^ddT f^rari mr^fr ysdmf yy 
yddddi 

yimf^yr ^glyy^dt # 3drf^, arfi^ddd dm ydfdTi dyfd dm % arfi^amn dHddidRm, 

ddftm dm f?tf3rd t^\ ad^ym yyrftimi 3TRd % arfi^dy dm arydd Qdira-yd ^R-ytyy dldira^ 

dm ^drmi 

<\ 

tftdtdflm # dm mrdrad tfMdUmdT y^md^r # dfry y^tflJmi yQdl' % ^r^df % 

yfamr dm afididd % f^nr ^ttdldtlm Mllmi siRd # dtlm yQdl' yy ftdR, Mf^dd # 
^yld # ^tdldf^m ftflJm yyr dctoad yftflJi dTfi^^ld add Pmdid-^3diPich yimyi 

c\ «s 

y y : ^oTlPM'O sjj^did 

?M dm dmaft ^ ydyyr myiRti d^r m£r yftdfddTaft # ad^wr mtr dm ddT^ry, dt3t- 

c c o <\ o 

yddr, MUm dm ddrmy 1 TTd-yyyr dm arrmtr ddrmyi dd^yi fyfrf^ratri ddi^dd’ - y#ydm, 
yyroj f^rgTdd dm ydyfrdi y^id yd - dytd, rnir-yd yf^t^mi aidyyfr, diddT 33Rd ^ dyyfWdT dm 

o 0 0 <s <\ 

dyyryi^Rtd dryidni f^rt^ratr yftdfddiaft # srtddd # ddrmy 1 mrd % wsy yl^diddTaft % d- 
dy^i'^T ^ft artdddi 


(4) dpnhjcj tIm 200 3RF 


y u s yj - : oid yy 3 ?tdd > ayR-siici aftr f^dTd 

dd yy 3ddd > dy^idi^d", alk dd^r dd, ym: ararsfam, yy^- y^dT, 

ard : ddd alk fmyt yilryt^id 1 gr^sYmm, 3idd dm y?df % dd ard:dmfry df^r dm dsylmr 
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fcl<rK u l, 3TcT33Tff # yfflyyui, yy fi#yRT tfyRT cT2TT 3T3TcT tfyRT #T 3iyyRW, ^YcT-f^fWl^d.dI 3R4T^ 
yyyyr, #f?Ry argtTrraT, ys-yRyyT, ?'[^iT3lc^ yTyyr, yRyyyar, yisRur yu-nyr, yy di^+i #yyy- 

SRDT #Wiy?T RRT yRR-3yy aWRT3ff #T aRRIRW, yy dTfRyy ddkR #3T JHIcHR] d I yy TraRT 

yyyyyafr % yyy # 3tyr yy yiffeRw 1 ^f#r2#y[#yy #FTfyf, yyy % yyy #y, yyy % ysy #yr 
yy yy fadld 3T# 3T^ I 

•(aUs 33" : grr £issi3iR<*i cT*1T yry 3TRTTT 

*\ * •** <\ 

3T3TcT yyRT yy Rl#d I SRffy f?RRT 3ffc =RT# 3Rjy#y, y^T?rToTT RRT S# # yRyyyyT yy 
t^raktJT I yyfi- % yyyy, tlRT f#Uyt f?mW 3TRFR, yytf yy #yyy TJcT 3RR53W, #f?Ry 5RTRT R =Riyy 
f^tfRUT 1 aryRyfrf#y, yR#rf?ry alk f^icTi-M RsrfRyi 1 yy y#syy-#ft}yi, arra^gr #?Ryy afk 
yy yfadld #yT3ft # cRI^RI fcyy ftRRT #yy 3fk dlc-dd yy yq#T yR?T 3RT Tratfr 

«s o 

yiyyf yy yyyiyyr i ayyy yfefRy - aRfry r #Ry yfey i 

<\ f\ o 

yxr^ 3f : 9T3rar Tfli yy 

<\ 

aryy nuTRyi :- yy # aqtfRy r TRTRrf^yr yy #fiR=y yytyr #r awRyi yRyfWT Tyyyny yy 

<\ o o o 

yyRyr ariy# yy yrffcyy yRyfryRRT, yyy % MiRy y#?T # £yy ayiRyai - arRff^yr rrt 

O' o <\ o 

yyafRTp' #r yyyyT i y#y r 3r=r yy yy# # yyofry yy yy ay#?iy afh; ?y#r #yrRRT i yy 
3#y##y anyyyf # #t#yT=Rrt#RT i yyy ^yy i 

yn^g: tr : aryy ytyy 

<\ 


y^yrf^iyT yyyy ftyyfry 3lk yryyRyy yiyf^rwr, sy anto - y%y tt?^yy i yy fadid 
yytfr yyyyyaff % yyy # yyyfty3 yaffyyyi ^diQy. yiyyiaft % yyy # Pi4d<di , yi^r ^r^t 
# 1y?Ty-ftfi^yy ayw ^r?iyf f^flRy ftryf % yyty yyRj ^y yy en^ftyfrafRrrf^yr yiyfilyyi 

3yraer ftryf ^ yyty yyRT aryy yfsrrfty ^ryf yy yiyf^iyyi tRTyofty ysqtf^yr ^fUyf- 

*• <\ <\ 

yyyfry iRy^iy, y-tyy, aftr yy^lyi aRirycfiy araytfyr^T MUyf-yy yy# #r y^ny ym yy 

<\o *\o o <\ 

Ji u icirdi yy 3 rrtrt yy#T # #nr ty (yyr) hTRi'ji i 

o o ' <s 7 

5. ; aryy yrnymT y yy^try 

<\ 

y#RT#r yy^ ?gyy %ynyy afR yy#y # Ryftty aryy yyRTnn ar#i#?y ^ ^rarar 7gyy #r 

o n o 

yyRTTUi didRch ## # 3yyy #yyy ym y# yy yyywi y3#y yysRw ftftRrti #yt # 3ryy 
yyRmi y ayyy f^yiyi yyy yyyy alk 3 rrtrti 3yyy fttny, y^iyRw ym % y^iyRW y#y 3yyy 

f\ O O <N «\ 

#Hrayf # yyiRfyy yryey^ y yyyyi 

(2) roftfMT - y?y yy-1:200 3#? 

*s 

3TRT-y?: 100 3#^ 


(yr) sRr yf^r 
' ' <\ <\ 

3T##r#r #r ^rngni aftr fy% ay=y #ynyf # yyy yy yRyyi ytr m#, fyyy yyyy, 
3 rw yyyyt # yy, yt-^r, fy#r qRysyur alk fyyy anyyri yt-^r #r any aftr fy# f^rtfRy 
# #fiRy #ftJyfi #y#fR#r alk yfraft'sryyrfyfyy yyfry ff#yy yy fy# yy: aiiyfty 
V# alk ay# yyyy, yRfryt^Rtftyy, ydly yjyy yyt yyyyy yynr 3T3ff#r#r yyyyi 

o o <\ 

yynyy y#r, # ariyR^ y'yyyr, yy^t # y#: ayyy # srtfRyr yyf # #yyyi 
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dRy yy Tldm, dfe l, 2014 ( 10, 1935) 


[W\ I—1 


(73") 3jy>4 cT?IT 3TfS|yiRl<£l 3i4iM f^HT3T 

afey Rdw, afey, jt?4i£, dfey yf arnyfry dfey, ^framr afty fafdK ftdidT dfeqft 

<s <s ' <s <S «s 

# 53ft, 3T#4q- yft 34#rq- y^yTdT ?Tafe, fdftyyyr f^T3tJ5 fyT^ftd, §441 dddd yR4T£yd, 
§4iyd §4yyi yfeft ddT 3T35T ^cjftQcPl ^fedT-fafdK dm (‘tl’ J|U|cj r dl) ftd 4R^MT, 
Vp/Vs 3mmdV dfe 3dftl 5IM 3yyyddT/mftft % dftftRl y dR-fetR 4dy % Rfe 

§4yyr RByyr Rl^id, ayfer aftfeynftft RyftyyyyRidcy itsifeyr fti dtfiftyi RRiid, dyiftty, ftteyfe 

<\ <\ c\ 

m^mm, feMr£r ymtoftyT, §#ry yyfedrd,flifttmft Ri^td, m aryftft mm aryftft y 
araftr yyimrid', aim damamofrymy aimm, mryzoft fti amramtar, §4yyr dim, 

tdd yyaftry 3r#rq- yrrqr ftr R^frcT, ffeyryd zftyy, feT zftey, zftyy, wwssn dtm, yy 
mf^r 3ray dm, dTflRftRi fayyfty ftr aim mer mm # fey, yfefeyj ffeFdWrfei 

(y) mrtffe£r # y f xftfe y faftrfe 

yfedyft, ftyyyft dm tsiyft % my, fey itsfepy fti dm feilwy,3i=yfeFd afty yyft, ytaym 
simfeyr iyrfed, yfeyyr Ri^id, fam'd fe ylftdryr, yyfefty ftftm, mm yy mm Rfed", 

O ‘NO 

fa§4m feaftfeicfa anyyyt fti wr mfe d§4mdT afty afe, fdyfeyfeftyi fey, yferayr 
Rfed, ffeyyyyRfefafafeft afty SRI feifacRF Rmife, dftfdTd^ dfeyfe yfefeyry, ymfeRT 
RfeT afe, feyfeRT fey yy 33RRT, Udfayy 3d Rfed, dTdfe afty dldt Rfed", dfefaRl afe, 

O f\ 

fafiim yyyy fe dmdiaft ftr rnyuT afe mffiyRTd mimzi ^ dFfeFr mlfedd m 

o 

ffeRid, R)dfi<4,d d'dmzr afty zftdTmr yrnmn, d3dczr Rl^idl # fefer qRciftd 
yidicRr Rl^idl # 4ftd m fyr^Tdi d3dczr Rr^id 3 ft )!fe£r arartnyurr, dSTTm aft 
fft?fe4dTd34dr PKc-d^di.ytdTozr f^ftd # yRsdidddi wiicfn 

# tdd afe, yfe yrdd ftdroT aftr y^ 1 , ym yrdimdr 3ftr ddi 
y§fe # strt aftr yrdicddi, fcfed#J^tfe3 # armnyw afty yRfRRDj, ^ddfeyr % 
yrsftfeyoT, dTddfr ^ft^Rif, fcftl^fer y<fiyRur, fcfed^ftftfer ddrcddT afty fedt, aRfedid yy 
dR m ftfttyyid y^y^fe mtzrd, ffefed afty fyfe 3wyfedi 

(y) avsbd'^r :- 

dmayoT f^ftFr m dftffen aramur, sraftf^r ftr aidyfey ^ adywr dftfRy. yfesyyn 

*N O 

yidicddT, yrdd y aiyrdd - diyfe yy 3dydyyi aiyrayft ywryrft ydTd 3dymui ymydnii 
amyrty ymydiaft yy yfiftyiyd afty 3dyy ^fftyyr ymydiaft yr yratj, ^yr 3?yyyy yrdyyftf, 
amyyy yrdymaft yy yftfeyw, mddd yft ymyyRr afty mddd didyr yRmnd, didyft 

<\ c\ 

amtnw, yy^ yft- yradT # aratyyoTT ftyfRr rnddd yaft adyimy, yfiftyRr aidy 

«s «s «\ 

yfey ftr ftlftyyr fyr^td yy ydyrydfed, aryRTRftr, yyyyfeft afty aidy i ftflimy 
yRftfeynr yft ^31 yay^ fti ifey yftf^d aidy Mtr yy yfey i yfit^rd dm itity yy yffey, itittr 
yyyr yfrf^rddm itRift3 yyfty yft yyflftT yay^- yyft yryy mi?y iD Ti dfey afty ftfeT ydTd, 
enawrmy feyrqy#yid, STar RdVyyidftttyyr, yrfedr RdVyyid ^iftyyr, ftyfe fenr afty 
tftfeftyyyft, iyiddy fedr ftyfeaftyid (SVD), ynmdftfed dmimy, % ftyfRT amdur 
ymyrny, diyr mpr tfeftft, yftftftm (fttftym)itlty, dfeyrft-R'ftmft ftfeflft, 3fey yyiqdT 
ymyrnr, fefftyrnRr yrdrzy 3dm yrdymaii # yrnimyrnymr, arfDyym ymfftd afty 
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fdl^dF 3RFRUT ftfURT, RTFRftfRRc: ftflt, tftRFarRFoflFquT (optimization) HFtMt, 
3cMf?d<Ho1F RRRrftdR,ftfRcttR RTqTR^ffRR ftfttRT, RRtftfF 3TTF3f % J r sb<HU| % 3^TFT°TI 

<\ OO <\ 

RPR T3 : 100 3TF 

(F) stffcPffr # arffrcfor ftfttRi : 

fafficTlR ft?cfaPR, tFdl TTcFfRR (3)RPnfuTR)3lfT tFdl %RFRR, t^fPR TIpRTRR, .flfetld, 
^TR^PR $RWd ftTRTRI |RR tdRRT 3fk ^T tFdRfl RRR R FR #3 ^sfRT RTRFR 

i^q^ffmcT RtftFRR, ftttR (?^d, tttR, ffaRttafk dtrtffr ff?tr) ffR-rt ^Ffr, 

FRltRR RUR RFotR RR RltRTtRI RttdT ft^TtFR ^ HcR, ft?<tFRlFRF f^RTR, toR RRT 

RttRd tftttR, rr rrtfr) % arRtfq r 3Rtr rrrtfri rtr1?tf rrirrrt ftran'R, 

o «s 

WluW Rtf, RrRRTt?rRR,qTRRR UR RIRTRR f^RIRI #R^fR tflRT ftFJTR, tftRR ftlRTI 
3TTif?fF ftFtftfRR RJffFRR df RRT TtfR f^RT3Tf tf RTRtR, tR 3fk F*RT RzfTFRRI 
FCRj^RR RFTftFf % RRT, FF?TRR 3 t RR fdRTtct^TR RRT RFFdT qtTt?TR, cfRjRTRTT RRT 
RfWR frfRR FT F^IFRR FR-F?T fMtt % RRtR RRKT RRR FR ftFtftfRR RTffFTR FT 

O 

£RI tfrftRT 3TRT ftftfl £r£| qftRRFRF RR|T fttgfR :SU(2), 0(3)1 RttoT RT, 3tdT, 
JM FF3TRR 3fk ftttR FF3IRR, RFdfR dTRWt RRT FfltRT 3Fft, FfltRT dTRqTRt 
RTf^R^r ftRtquT # qftRRTcRF f^tjRfl qRTRF RRT 3FtT RUT| 

o 

(TsT) 3>" B JTT «*lfc'l<£1 k! 4 RTfisR^tR Sftfcl*^>1 

3W Rttt^T % f?TRR R 3R% qftWR, 5W Rfdt# R3RRRRT, tfFR^R RRR, RRT 
RTRRRT, RTF RRTR, RTfFf R #Ft 3TRTR1R, RTfFt^RtfrtFR, %Rt1?tFR 3ftT tt°d 
^dlPlFd TJRTfRRRR RRT RTtfolR 3TfHfa>FiJ, RFR Fdf RRT jw d|Q<£l yRTTOTf % RTR 

O 

RRR RRR R dJ^cTlR RTR RRR RRTRR RRTRRcT rTRT RRtdR Rff^R'<tl', 3TTR?t RRff 3fk 
RfR M fcfRcTcT RRT FT ftf^TR, R^FRTif tftR^IR 3fk RRF FT ftRRR f^TRR, RfR- 
31 i^RcffR RRRR, VdR RTF 3fk R13f?TRR 3Tf?IR, % R1RRRT R^fljRf Tf RftRR" f^RRR 
RTfTFRR 

(R) tRR Jllrl^if : 

RfR ftf^TR, U RTR3TR FT RTffFRR, RIR^R FT RTtlFRR, RRF5T FT^fttRR # dl^R 
RjfTFRR FT e^f, ^^Fdtf^F RRRRT3# Ft ^ FRt # pTF'otR RTflFRR FT RRtRI 
RRftRT FT RltR^ffR f^RR, RR^TR tFdT RRfcRRT, f^RRTRR RTR, cfRcT RR^TR ^IRR FT 

o o o 

^JRt FT f^IRRI tfFRtR RJflFRR ftFtflfRR 3fk f^RTR RRRR, tfFR^R RlttFRRf FT 
3ttf?IF R??RI rRR RJflFRR, RFR RRTR # R^R fftFdt #3tfttF tsR, RTR Fdf^dR 
3TT§Rtdtf^F jfti%RR # FSf^dR JfrfiRR RFTofR RRIRRRT # f#FdW^^ftF ^FdTT, 
^^Rdl #JRfftF RRIRRRT # f^RSTRRT 3fk ^FT # 3TRRTRRT, dTtdd tfR, FRR 3fRT, 
tRR R RR^TR ^TRf # antftfR FR, RRTR tRR at? ^ 3TTtttfR F°T, RRTFftR RR^tR 
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4 K 4 4 iTiT 5 yx, xrd i, 2014 (xurjx 10, 1935) 


[w\ 1 -1 


dxr d arrdfdx 414, 4444fd4i rd44 4 44dnx dxr d arrdfdx 4441 d4r£-rd?rt 

o o 

d4R54rx, TficWToT 3rrt?r 44 dxd-ldRrt RnrrTcxirrarr d fcdFdddtf^xi dx xxr 

R^d^RX* ant^ff % 44R4 dtX?4T, dldRW tdRT, 3RlRT-HlV(id 4X, dddx dtX?4T, 
2(t441 t44 did4 % 44R4 dtX?4T, 44tJRT RR4 % 4444 ^HTT^rSTI kHR,HI 3yR ; 4td % 

OO o 

fdx R^rfdxt mio-.ni dr xyR^rld, *ddxt ?ifiY3T44rRT4Rr, 44444 iddi fd4dd3dd4r 

d34544T3ff 44 XTR4T4d?T4, 4lrtRxxx X34 d 4Vdd R^ld, 4 t4Xd % RRtT d 
=4ddXXRT 3T24T dTdRX’XRT 44 d4R?d4 dl4X ^ddFRny, ^^diJddxi dl4X XRTR, 
=rdf4X41 4 2ddd4T dxf 44 HlVdd 2drX4dR14l 
(4) qftBC4ToH'«fi 4T2TT4TdY4 cT«TT 3TclftST dtfddY : 

cRRST cnR44RXT, 4TRTRddr dWIcldl, e4ffRdd41 RXfRRXT, mdrimdl 3RTf, OT X4 
4T4RR, XRTTcROT d TffRRF 414 3434R4T 514, 4'riTRRddr RT42RT, 32rRflX 44TT4Rt4 d R44 
Rfd Y1tX?CT aid^^-MI, dtRTRT MR<3d<H I fldFddrddXl YftX^W cR4 ddYf 44 yRTTR f 
X34 Y1tX?RT, % 44X41, cjldlcRU| % y344, Uc-ddld tRRl ddY§Y?TX, XlftXT d 

444RI RRXff 44 XRTR 3TdR4, 34444 cTRRT 3ld 3riTd$T RR4 XRTTR, dM R%XR ddXXT X4T 
X41RXT iRRX4d dsTyWI 345X dgl4, 344X d§14 dY 344lRr, fT, f X4T XXI dx, 345X 
34X14 44 <dl4d, 3TT5X 344ddr 444441, 3TRTX 4R14 d f 4 XR $Yxf d 3fd4Rr 3ld 3TT4X 
4X14 d arPwRlddllj I 3141414 XdfY^rRdT RrRXX (GPS) 34t4d!T 3T44TRtJTX, dY dXRT 
yunid 44 'aft4R 54' dxdx dxrx, dr Rtxrt qRidr ircr, dr ^rrt dtxr JiuRddiO, dr 

*N O 

i trxRr xfext, 4^ wdr xaiR, dr ■cfrxRi ^rrdRT, xxw ddiRra" ywdr alk yundr 

araradTRi 

o 


(3) §r§fH^r - x?3T qrx-n : 200 3141 

<s 

HT4-41 - 100 3T41 

41 . srdtfddR dmi%4 (4RR4 3itR dx^rx) : 

ITRffddtR RTX3Tr1d4 ^4, d4 % ftqtPT 43t dR4T, 3R4R 3ltR 44^1'4 yorTtddf ^ fR^TH, 
fdartfx, Rdldf?, 3 T 4 d 4 dr y^fd aid fRT 44 f^ 4 dd dxddrx rrrtrx d jRitid, rtfRr' 
alk Mi$dd d Rrdi 44 RT, dw d tdrR 3 T, 3 iRr d Rrpt, 4T?r 3 t*x 4 awRld dr aratrRw, 
4114 RTERTdTX, 4114 R444T3fr d ld'4441 4X41, 44441 44 fd^RR, aiT^'RlYRi'dl d 

Ri^id, y?dr 44 rrsx 44drx ^x, 32444, arR4Tdr td444, 444'drx 4R4, dxdYx 44 aid 

£rx d 4443R d fd44, 44dlR 4RR aid R4TX4 dr RT444T, 44dlR4RXr dt RR44T 3ld 

f\ o o 

ardw, 45 drx rt 4 R 44 t aid dx d fRfX 4 dxtr, 4 R 4 dr ^ 44 fxt dxdrx arRdTrddr 44 
32 RT 4 , aTRT 3 ddxr d rdfd 44 4 X 4 ir d ardddtr, yt^xrx d dxtr, xxdrx rd 4 R 4 T, Rrrxt 

4tT fdd^4 4Rd 4Td 4X41 (4441 R4T44, ?fdTdl41RUT ftdgTRT, 444T4ddr.) ,45'dT4 

iddxr, 4?rd 5#4.R^r, xfd4rd4i aid dy4R 44drx sfrxR, arairadrx y4R i 3j^r aid 

o o o 
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gg£rg gggTgufr % Ri^id 3ggg#g Tkamfr #7 gyuk # kddi, gaggr afk gg#g atfgTk 

O «NO O O 

k fkggg, Rgrf gg#g gtarw afk gsRkg aYkggg g^arm, ftggik gtagg, gg^g afk 
ggkg stct Rgg?ig, ^i^ofujdUdJK'Nrci aging anmWYg gg?g g>iRcrr, gg£RT aYg #7 
kfg 3Ttf3fr3TRW I aYRYg 3fk kggTkRT aig'diRk ng koRTTg, Plckd R 

anFnssm.srgkkkr agmgndl % krg syggkRy g^argt gg araggYg', wPu gkgg, 

f\ <so o 

qg'igqruffg- afiggg affek, aRRrfkgi % ggTg afk Yk£gg,anggkRiY ^r gYkkgi 

ag. fRkmg artr fkggRYg'Jlkgv y gifcYgV > 

g^gYk kgg gwtrR afk 3gk gygg, gigYtri Yggg gs-RY # aratnw alk gmgdTg, 
gRYgYmkrafk kgg akY nr fgk arsgg, srkw arsgg afk skgnfiTRFr gsgg, fr.afr. 
ggrkggdT apgrkr, gtfkg; fkgg, angkk7 kw aYg£r argtnw, f&reRr ggYrng, 
gagf^gf gg ggg nYngcrfkg, ggygydg t^ggrgl^r, ggpfr. mggfr ggRY.gtargY gg 
agyggYg, kkrygm ng 3dgm,Rg^g alk fRggk gsgcggy, gigg aYgr grr ggg alk 
angRY, anfk, gioH^rail, yfiYw angRY gsrrar afk gmg, ag|RY gg anrftg Rr^tg, 
wPu gkmy (ww grggrrfgg) #7 km anftfr gtannY gg agragYg - , fknmqgkYg 
gwf^gT/aYggRg7/#j^gt £ggftg7 gtgdgrgf, ka-diRd afk gkg gYm gonkRTr, 

o fs 

aYggtggRYggny, kgg ggkYg ggigggy afk dig gzfrggg, RRrr qRR^knT;£rEYdig 
ggif aiggig, tgg^'g^Tr^gg-g^ggg alR aneggr ggg, gTggkg; 31k ggggRYgvgmg 
|wr ggiggdnR kf^tg fafiRg fug ggifkgf, kg ggg gwkr, gggggTkt, gggfg-WDT 
gunkr-gtgYtR: (fekw) gwkr, wgTggxjgfr alk ^rugw gwkr, ?cnf tug kfUgf, 
g^Rr aYggwfkgY.fgqg guukRiT, |wr aRFRTkRff qg kfkgg.srgg tgg ggig (^Mragg) #7 
fkgig ggfnkgg gg gsgm alk goytik, 3gg7gw§frggr,ggkt srer alk ggggRff aYg 

" o o 

ggifkgf alk krkgg 1 

g. 3 hi <+» | -Tl gg 1 c.g d 1 ^ 1 - 

<\ 

gggfRr gwfRgY% gtfkgr kr^rg, gRfc % Ri^id, Rk<g % fkgg’.grraRg alk am 
grggwkdig, gtgur ggTgkgng % ggnr kfem, gggfrg pgkr, skgfrg arg^iYgm gg 

f\ cs c\ 

gkRMtk,kkrgg Rg,ikg, skgfRr gfagg: g?gRt arf^gT ggg gggr gRRf ^7 
fksYg,graiT,sTgT kr^gg, ggigRg fk^ig, RYfiRY, am gYgrkfg, graR, gggmafr gtgg, gym 

o o o 

Pickd, jfrggkr gwkr % gtfkg goTtik, skgYYg kgYggtr 1 gRrai gRgw ^7 kkr ggg 

o <\ 

arggig 3km (ggarRggr) k RYgig 1 

g. ^ggr feg 3ygYIri4)l ( dTRlJi %■ Rmm) : 

tm dTRi'g k 3 ^?rt, tgg feg sysytfk^r gtfkg aiggirgi, tggY^g kgfkgf, mgT^ig 

<\ 

?Rg ggggT k ggr, mamr agggy, gRgggr, mm gtkRggTgy fkgW, mm g'dkd, kgg mm 
g'd c kd, rt^iY q7kg g'd c kd, angrkYg e^fkrkg- g'd c kd, angYrfgfy alk ?ggR ggfrgTgg, 
fkkH, 3 gg 7 gtjy?frggT, gygidd gYlrgy alk kflYmr sysqtfdkY Rkg #7 krkgg, ggr Rr gffg, 
gtkYYgg7 alk ma-gr gkRRgg gfg-, gyfi^tg aik YYtgYgRt Rf^y, ayg7igkgg7 fRYkr alk 

am knng, dig gugr, 3Fgiggr kfkfg, ggcis ggr alk ?Yk meg Rkgg, tcmgfg srar gg 
ggk^nRY alk aidRdRki^, ggg g'gggi gg krakm, gggRYg ggg alk grgkrgg, 
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[343 I—TUTS -1 


#fr 344 #4433, ^Tfft^r^r k # hTRi'ji 53 34333#, 3343 in## 3 3434#434 

JT^TSfTrr 


933 ^sT : 100 3# 

(33) 44<HlRl3> 3# 3llciPl<fc 9ft #<£1 3# Mdi# # 333k 33 <*4533 : 

WPT k 334 fk## 334544 #3#, fk35# fk'OT, 45#-## 33#, ?Tf#R ft#344 3# 
5Tlk3 W43334T % 4k353, £I$#<H % #T 4444 # #44 qRT## ?4t444, £4=434 344£3 #334 

3 # 4 j 9443 r #34 flTrc, #43# #r kteif, 4454 w 3 # k k 343## kr iter, 343343 # 

3# 434# W, 4J3# 4k3k43#fr, £k35# #33 3433T54 34##I3 33#l3 343343, 4133#+ 

# 35 : 3 ##, # 3 , #I35T#34 3 # 3i35#k34 3434043 # # 433 ki+di, 4#4-#33 # f## 31k 

333 #33, 433: #943 3# #d## 44kr?43, 344£44#3 3 3# # 3i4#343 3f# 

3344334 3c+3U|, 54 44k#4W, 34<H<Hld#i # 3# 31k 443## 33lf I 3T#3 33, 34l1#343 

3043 k, fk## 3S r 334#r m # ktf# 33 , k#3 +4 33 # 34 k £44 #44544 3333 +4 

33333, 44#TJ3 +4 33# 34k £44 445-3 #334 3T 343333 34334534 y^lkl'-k# 3lk 
3433333 5# 3#43 34# #T 334# 3343 33T 33#43 5# k 34fk#434, #4 434 34 4434334, 

O O CO 

3143k 343333T, 43##3 334443 #33-#33 4433, #33-k54£44 43##3, £#5# #33 
343343-3k33, kt-3534, 343l#334 ##3T, 34### 33#3 343343 3# 33 4TkT3443, 3##T3 

o o o 

4434^13443 ## 3#lf, £1£34 344=44 ##3' 34### 3I3T 343343: #4434343 4#35#### #4 
##4, ## 3#lf, 3433[3 343?4kror, 3k43t343 4k35k#4, 34T=R4#4 #33, 33:3#3 

#3##3, 333#R4 5# 443443, 3433343 I 

o o 

(43) 34### 34k 334 9###r : 

kt#34 34##T3 33trk : 3413443, 43434, 34#?4 #343, #33 3lk ##, 34=## 33#, 3#- 
3433433433 ‘3444’ 344k'34, 53 #4 3T53, #3J^S33lk 43433,34### 33 #4 334#, ?33#3443- 
333#34I3 443443334 ^44 43434, 34fi#43 3# 34#414333 334 34#44 4434334, 34444fk33, 
fJ4#33 33334, #4 43334 ^44 3343, 3343-343 ^3 #33 f44# t?J34 3lk #343, 3#T3 
4#3"dl', 44334 #d4, 3434 ^4 343343 ^4 ##34 #33 3lk 33# 333 #33, #3 3434 4# 

^ O 

33# 333 #33; 34343 y##434, 3#1#34 33, ##3 ##33 33 ## y##434lj; 3333 

5# qy ##4434; 343l#4 333 (334#, ##443, ##3, #4343); #33 334 3334 3434f3#, 

344f3t# t 43, ##334; #3-343-###34 344#44; #,# 4# # y#3k3#334 334 334 
3#1#3434t k 3333 3#3# # #43#, 3434#T 3#:f#34# k % #543 3334; 3#5T 343 

o o o 

3# #3131 

35# qy 3443?ft 334 34c33#33 #44; #fl#3 f#333 PIF# 344344?# 33i=r; #4353 5# # #333 # 
3##; 4J33# ##3, 3##3 3*44 33433 p#543 34f#k##;3# #S3dT 34 Ik f#43, ?3k'34 334 
34##3dT;3T#3 344 ?4k3 33, #f#^; j[7# t#4 f#43; #343, 343, #4 334 3# 344 #343; 
3g4W4?343r # 343; #434 33413, 34#3433 4#?3 334 33#; 333 343 3^4331^343 # # k 3T3#34 
#3441 
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did 1 ay^i] 


fTRRRRRyFd : did R Rldd ddT 3dR yyld, dFRd cRTT y3TT=dd TRfryRW, TfftdT ddd dddyid, 
#rRR^Ryyr, yryR:-dTyt Rdd, TdRRR yy yRy, Ryyd yyRRr Rrw, dR - arryyy dm 

'•O o o 

ari^dRIRryv RRiRtt R £Rdtd yy dRiyRd, =RTRd dr aRT R RidT ?r 1, arRy dm Rrr arddT, Ry 
MRcj^dfiddi, anyyy R R^RpyysRy d^R, aTyRyddyr dm ydyyr, yfRWyd dm aryyRd, 
yfryRm, Rddd yy fRdd, eRdald, dddfrl dm facidd, >-«hio-<hi R RdTy Ryy, Ryyrtd dRtyRd R 

o o 

dlRdd yRcidd^iddi, IRddd dT=m dm r^t dRidRm, Rrr dm ddTd 1 R^rrrRr£rt aly R ydifRr 
yyyt # dfRRT, dfrRftd yil^ri, arfRyyi dm yyf^r-yter aTddTarr R IRRrRi 

" o 

y. wdTRTd y'ri^fil : 

yyyd R fRyd, yrm ardftar dRRftddT, IRmrdT artyrdd, Ry£Rr yd dfR, aRPiy>iy fiRd, RyRdtr R 
Rdidr dm dd|r % Ryy R Rd, yRR fRyyy dRTRt, d?dT Rfttt yy yd", % d?dT Rd dm unyd 
yftyRd Rytfr Rryfd, diyRiyd dm ^ffiddd R liQdid dm dfR yy dRRRrn, yarr^dd yy RfRy dm 
RdrfRyrd yy yftyRd, dddr, MRcj^d^iddi dm dramT fRdd, yRRr fRt?riyT, anyftiyT dfR, RR yRrd 
dm wdidd alyid, dTRardT yy RRy Rl^id, dRyyd yy yftyRd dRrar sjs - dRr Rmd dm did dRr 
rTdddT I 

o 


( 4 ) §r§fH^r -y?d yy-iii : 200 3 Rf 

<s 

dTd-d : 100 3Td 


yy Yl^yl^Ryi d^rd/H^irioT ■hi<hRhui arrjrylR ddtfcrRty dfard: 

a «\ o «\ 

RtytyfRdT % fR^Rr, RtyRRRdT R afrd ^r yt^Ruy, yrf^dt, yyyyt d"dT wPidl # 
^tdryf^dT, yy, ayyyfryRd yrar, afr-dd yyjay, ddddied dfrsr, dTdT f^Rd d^fyyWryR, wPm 
dtyd (ydyar/arayyar yytd) |?d ^ftyWftyr y^ard,dd?f d€ty d^dtf |!d }fey|£)^y, yfard, 

yT^tf^RId, ^Rdtf^RRT d"dT ^T-df^yt, d'yiFd dTdT ^Rd d^Wetl' ddT 3Tyd did # 
^dfd artRRTd, qrytyycrfi-y y^rd y hTRiji ydTcfr, ^tyWftyr ^diyrd dryyfryr gRTf ddtfR^yr 
dtard, dtardt yy anyWd, ^fr, $& d^fttrd, 3did yy Ryryfr ydTofr, dtdrf^yr dTdt^iyd # 

*s 

yytd,didt^ryf yy t^tyd, diyidd IMydTaft # ygyid, fr^Rt ^y 1 

yr. ddfr ddtRr^i : 

o <\ 

d^RTTdT alk ddy, d?RtfWr alR: d^Tdrdyt # ayyRr, dyddr, drydTd aIRr dd?r dd # ddddy ddy- 
dd dftyTart yy yftyy: yiyrRiyr ddld, ddy dd yy ^dTryd, dddd d^nycfry, ^did, 3¥fd alk ^d^y 

o c <\ O " 

dRr dRR t^idf R yfe alk yyfr, yRTaff # deyfr, yd|y^r arymyd aIRr fdi^did, wPid Rr^rdf # 
yydT alRr aiddy: R ^TffRrRd, dsrtf^T d#ard alk yfryRd, dddr alk yy^iy dfard, dedy yRt 
dtard yyRT Rnr dd yy, ctftd Ryd alR: durfr, srar dd?d alRr dtard yt^Rrr, srt yy dyR alk 
yyrsyT 1 dd£r yyRTd ftddtRyt, ddy dd ydR, an^d ^t-y yRyrdTdT (en=dRftRTd), yyy^Rr 
ddydid alRr tRd ddy dd, 3 trtr ^Rtftyr fRrtdt^, dd^r aw Wr, dd^r Rd, tf^d, rfidiRTyr 
tRfd, 2 rr yRr, 3ryyr dytfr d^arw, dRr tiRt, fRdr, yRr, triRt, fRrRiRd, yyrdd, m yryr, grfflRld 
yyyy, arNdr duyRdr artr yyRsyr 1 yTyR?r, fRI draRRd, yry^Ryr yR, ddy dd drdtRyyr, ddy dd 
#yfRrd, ddyyRy alk yURd", dtyRy^d y^Rr alR: dTRrerd dlR^Td y^iRn 

d) ysftRrRr RRdd yYrTRfd : 

' <\ 
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RRdd ftfl^R rrrt, Yfqfpk fiRrrrR, RfpRnkRT rrtr, rsrt 3fk arafiYR twrfn 1 yrlYTTR 

cRrnRRY 3fk rrrjrx, 3M 3fk sfrr 3R rttrIYr rrrrsj sktR krst, Yte RTRRfaY 3fk rot, jrrt Yte 
rtrrMi rtrt R'kreRT, tRRT rrrir,rRtr tYr yrki 

A a c\ 

flUldd RftRdT RkfTR, fY>RdTR % RRRR Rl^R 3flRR 3fk RRTrarft 3fk % MdRc|f?d fkRdk 3TraT3T 3fk 

<\ o o c 

Y^R ftw ftRTTY RT RTR, fR RTR 3fk gif RTR fiWd^, RRRRROT RTRYkSRT R%R I R*rr 3fk 

TTTRftryf f^nr kMdR k sidld-Ti, sYSkr araflr^: rsttrrt, PkdTdi, tktftcr rr rrrtrrt, rrr 

RRRT CTRyfa^TR, tM RRT fRYdT rY RRT RRRT, SRlk 3TO RRT kRRR' k RtlTT, RRt^lR fkRdTf 3 t 

o A ' o o 

RR # QijlRld RTofr(3XtR) kfRR RTTRT fYTRdT % RR k RtcfN 

R) ^T RtYft 3#T sfrant'TR 3TRRqW: 

c£C Rt£T # RR 3TRmw, f^Rdt#RfftR YftRRR RcTRdR, 5RY-311 dj?d RTRT % 3TIRTfr RRtT, #(R#f 

RT, fcDTR RT, fcYRdkYrkfcRT 3Rfr 3fk RTRIRTW k RRT RRTR 3TTRf^ % RT?T ?R# RRR ^RTT, 

RfetRTftvR RRcfr RcR, RTTRRRRTcfr 3fk TrfktdR, RTRR RRT RTRTrkTd, ^T ^ft^T rYrrtrY, RTRTfR 

ORT^TR, f^Rfrf^RRtRR 3fk r 4 fYlRRYRR R5T, TtRT YdV-MRR, iftofaR 3fk #RR XJRRTJRt?rR, 

<\ <\ 

f^RR^Rt RT ReR, RttR, UR-Ud 4M 3RTERT 3fk 3H3dlPlR 3TRRRRT, fltRYRT RtdYTITRtr, TttR[^d c£C 
R^T, RF RclRdR R^RT, SJ^Yr R^RR, RTfRt^R R'YeR, Rtf^R fRfR yWf^R 31k R^dlPlR 31dykl<Jli 
knr RJTRRT I kRfrfkRR RRRT RR^T (3ft3TkRR) RT qRd-M, RRt^R 5TRT 3raRTRRT, T?R 3lk RTR 
RTRT, RRklR 5TdT I 

RTR M : 100 3TR 

R) ?Yr 3TRRR 3ftfcP£r: RR§Y # f^RdRTfR 3lk TJRT'fcR RTRRT: f^TRR ^RdR yRlktRi, R^TR RRT, 
f^RdR RTRRT fktfRUT # f^ftjRPT, TJRR Y ftyRR^IR, RWkR RR ^RdTR di'Rf?T?IR RTfRtRRfR, 
RtR RTRRt RT to^ fk^TR, RRTRR RR 3T?Y RTRR Rkff RT^RT ROTRRT, ftflRd: 3W tR[f 
kf^TR, RRRrR, 5TRT % R2JT YkkRkttRR RRT RTRRRT RTR YfRRT RRTR, rYfTRR RR?IR 3lk 

o o 

3TRRRYR, 3TRT RTRRR RRT RTRRrR YkY RlTfi^R t^RTT I 

o o 

TsT) koTT ROJTofr: RTfdT RRR'kll^RIR RR 3TTfR£tR Rk^ftllTJd: R RR k RTTRT RRR | f^RRfTR 
R2TT RT RRflR ROTTtkRf ^ RT RTfTRRR I R^T ^RT Nd-YAG kRT,C0 2 kRT, 5TR <YrT ff^RRT TlRT, 
3T?krTRR kRT I 

R) otofT RYSR: RTRfrTR fYTRTT°T % kfR RTfR ?>R RR?IR ROR RR fe?T ?TR ^iRRRR 

(FWHM) RfkRR RIRfkR 3TRRT RRf^'R RkR? RRR°T RcRR RRRgTT, RRflTRRRR R2TT dTRk 
Rfe, RRRtRR YktkdTY ^T kfR ABCD ^kTtRT 3lk R^TTtkrR SlYf I RDTRTRT RTR,Q- Y^Rl'dl 

TtGTk k RtR RT^RT, RTR RlR 3TTfYRYkTT RRTR % kfR TJRRTtSTR 3lk YRT k RtRRTR Q-k^kfR 3lk 
Rfe RT^RT MlYR I 3trkSRR RT^RT ^RRTfRR, RTfsfT ROTRRTT I 
*T) f^RdTklR TTR 1%'<TTR4YR: 

3T?klTRR kRRkR (STRT5R, RR5IRR, dtkTRTY, 'koR RRTR ftRRTfTT, RRlcflR R fadlcTW RR?IR 
ftRrarrrr) kRraR rtrrt, Hrrtr rotrfrt, arrakR 3lk ardRRlR i arkdt-fcYRdTkiRT 

ftRTRTrrr (rYrt ttr, qM ktyrrY RR^t) 3 tirY?irr trrYT'ttrt 3lk 3R% arRykTR i ftktar 
RRRYyT 3lk 3TRRRRT (T^TRR, 3R3dyY, RRRteY 3lk RRTR yRRT #T R^RR | A/D RRT D/A RRRcTY 
I RT^RlTfRT 3lk RT=rRYTRTYRT ttYlRTT 3TRTgt yR ^kROj Tjg- 3RTRRT I Clkldd TRJR TRRkrfr I 
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=gft ft$cfcpR, RftRt RTT RcRTRR I T?IRd RRRTRT Pt^'JT I ffctRtRT ft^RtctRTRT 3T^[RTRRT pn-p RRT n- 
p-n dtRt'fdtf, RTR^tRTRRt RRT 3Tlf$ttdtf, STTR-RCR FETJEFT 3ftT MOSFET; tiRldd f^dT^T^FFT ?(W 
3ii^fid it Rtafa rtt crDr, -jfe^r 3ftr £rrr, rtrirr RffeR, RfztRdjt r^rt 

TtRR, RTfsFt RtRRlt RRT tt^tldR RRRdtf % RTRRT I 

3) H^fteeT ^RdTfstRT, TSTT ROTTferRT 3RRd WtRUT: 

TiTStd-H Rf%dR, r\ RRiott aftr RR<fr.?t?TR hiDr, Rf%dR, st^rt Rftd, RT=^ttRtRtHT 

3TTf%£RRT, RTRF3TRR OTW, fiR ftRRR, ?Td RTf1%R RTT dlfWR STOTT I 3TRTST RRIRIRTR ETRFRflRT 
- RTR RRTRTRT 0 !, RRTRTRRR RRIRTRRR 3Tlt^ I TdTC RRTott, f^TRR RRT ddT yRTRR, 3M? R5HRR, 
RTRRT fidl-MR'd| RttcRR T3TT, RgTR f^PRoT R 31dT RRTRRr, IdTR TJRflRT % tffdRt 3R? 

yRTEtt #M 3RR^ writ, RilW 3RTTeT 3TTRcR t^d, RltRI=rd 3TTf§d 3fk =TRRRM?TRR/Rd€rqR 
RSFFtRT RRT^tRT, R-Rt?TR RRRffRT 
r) RRridR i^fStdR:- 

td RTf^RTR 53nt^t td RRF?TRR- fR Ri3Tltfctd TW RcT^tdR RWiRR, RTRRtdjt 3fk iRRRat 

arl^rflRRRT RRr, yQPiRtRr, fiRtfRRr rt u^d ird Rtt^R, ^TtioK RifrRTRR 1 rrr arrarltR 

RRR FR4, fRR RRR RRRRIR ^Tt t%T RTfitRTR ?R R RTRR, gTRff^IRT 3nt3tidl 3TTfc, RRT tftRR % 
3TTC RTR RRR f^Rtw I Rt?R fR R 3dR RttfttRR, 3Tlf§RR RRRT RfttdR, RRRT RRdtdR RcRTRR, 
RRR Rit?R 3TTRT TJRRT RRTFtdR, ?TfftRR RdR, t^RR 3Tlf§d RTRl^R, RRfR RdRRR dTfR fiitd 
RtsltRR f^TR 3ltT 3RRRR, tftR^RR ttltt, RRTRrM^R, 3TfR fi^id R'FdT^R Rt^TR' 3lk RRtt % 
RtRSR RR, RRR t?RR, ^T?R # ^RRlI^RTR Rt^TR, R%RRr RR RRfltRT t^TR, tfRT fltRRR, 
RTfltRR t^R RRt 3TRIRRtW?R, 3ttttR3RR RTfeRR RTRR RRRRRR3R f^TR, t^RR RTt^R^I RRtT 
tRRRT ^%1^RRT, R^Rr RTiR altr ttRRT RRflRRRTI 

(2) TTTRW r1I<R r?rrr - 1 (3trtt^irt rhtrr) :200 

R'HIRRTrt 3TTRf^cTT :- 

3TTRrT RRofr, Sttf^RT RR tTRt # RR|T RRT 3TTRctt RRfrT, f^RCTt^IRT RTRt?FR[t?rR 3TTtnT RT 
RrRt % R3ffRR0T, 3Tmf?RT 3TlfRtfrRTfr rtr^ RRufr, RR, it, it 3ttT RR> RTIRT ir RRTt % 
RTR1RR RRtTJtl RRT^t RTflt^IR 3TTt§T, t^Tt^TR RRTR, RTRTR^tR, 3TlRf?RT RRT irt^d ^itl 

O 

3TTRRR ItRR, f^RdTR RRRRT RRT tRR RRRIrRRTRT I RR, it, it 3ttT RR> RTTRT ir RFRt # 
RIRtiR RRfrRTr 3ttT fR% RRtOTt # 3TT9ctt RRtrlRTI f^Rdff^IRT RRfRR, RTtr^RT RJRT, i||f?cjch 
RRifcT, RR^IR RTRtr^-, irt^^rR 3ttr RtRtr^, 3TTRRtti?TR 3TRRRT, RRRTRR # Rl^R # 

c o o o 

RTRIRR RRtrIRt 3fk RTRTRR 3TTRRtti?TR 3raTRT # t^RR TR1RR, RR RRRT 3lk it RRRT RFRt 
% RRR # RfTRRRt Rtt^tRTt RfRTfd, ^RT^d, 3TTRRTp3TTRRft 3TRR, RRRR RRIRR % ROTR# 
RRT t^TRT Rtrrf^TRTI 

TRTRfitRT SfRtr RRT RTRRT :- 

3TIRt?TRT RFR : 3TTRTR RRTR, feRT 3TRRTR t^TRR RRT 3R^t ^flRTRI t^TRdRt # 3TTRRt RTt it^RT 

O 

RRRT, ^ttR 3Rfr, RRt' R^flRTRR RRT fR% 3TRRRTR, RRt RRT RRT fR% 3TRRRTR 
t^RRR, 3Rft, ?JRR dRlt RRT ?JRRtTt^RT, 3TTRRR ttRR, RRTTR f^TRRI dtRt # dfRI 

O O 

R^RRtRRTRT RR: T^t^R RRRRT, Rd^R 3TltRI RRtstt Rid Ri^id, 3TTRl?TRT 3TMdR t^TR, 
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5 Tff^if 3 r?RT, ^tt'tfrariT RRjid', djiddtifr dtfi % ariftidi andfatii darotf, dfe ddd, sit d3td 
ddd ST^TT tdd dt'dlddd' fHo-ddlO I 3RRT1S # aTcRdddl, 31ddlS 53fr, 3TddlS # ddtMl dd- 
wttw 3i f^nr dattiRdi 

o 

ddWddi d«j, ^ratsfr 4tRi<*,l ?? ?dtr fRtsid', st?rr Rdd ddi RtfSRi ddd, R^ri ?r aidR-aiR 
R^id", Tjr^rtts ddi ^Tofrtfe ofiaVcid, strife: arcdqRdd. ddtdfr dtfaidit ?ir aiifdttcRfr 
didddd, Rratifr RRsdnf, 3dif?Rtid aHdl^lVd, ddfaiR ddi aroraidTR at 

o 

dfldtfRWTcddll £lfStd ddi drfd?dl ddi dd “RT^TH # ajUl^dm^ ftdlRdRl, dlcdd, 31tt- 
dTcdd ddi 41dloTdl aTWtff^ST I 

o o 

ddtufr afrfar^r sir Rdidd > 

RWTcddl, yf?lfadlr<Hd,dl ddi ddlRlccI : RHldRtdl ^fUdl ddRT ‘^fT3TT^TTRr ddi SRRJ - 
Rtm^rratr sn sddRtdt^id'’ Rldtddi str#sr ddi =rrr f?ldw wit ddidR sfecRdRldr rr 

o x 

3ffitFdRT yfRtevMI I aidl^Pld, # RT^ftsfr dtffldif ddi 3d3l d?dd 4d ddlfdd aMldd 

dRddl ddi dd RRfitd f?Pd5 Rl^idl 3!SS31Rfrd dRddlc31dl 4tRld,l # Sldt?raitRRT dd 

o o 

fadJU'Sdl jRfrd SltdR ddi ddaftsSY at?, f^RRT at? fisdRoRw 3^dt, daUR? 3R3TYI 3TRT tdR 

o o o 

f^T 2 T? < FTI tnH-f^Rfe dtflTJll 3r*S3R5frd 4tRld>1 at f?RRTT ddi RTf dd ddi dddRW qidrait % 

o o x o 

3Rddd 3TdRdl RR 3d% Rdldl 3nfecd ddi dsfdd dd£d dt?, Rdddl Ritd 3l fRu dddd ddi 

O 

R’sndddtr dd^St? ^taff % rtt^t 3 ^ RrgRiddi ddidr ^rtri, R^dstd^tfcidi -mjs araRdni, tddr- 

o o o 

Rdd?fd d^naff % f^nr ?rrt f^RRr, fMu3?r % 9r?T?fm-RTdRrf?r<?' drawer, 3nt?r ?wri 
■•FT4STI 

3P=or ctt ylctf^^nry 

a^d? 5 tr # aratiRw, l^drad ywrft ?? f^td, ^Rfe-dttr # aratnw, ars^dfr # d^id" 
amdT, dTdtdRT f^RWI aratJRW, XJ^RRT fad4d ^ 1 tlW ^ add? CTR, dT3--ddT 3Rd? 

5TR aTdTt^RT ?sFr RR143, RRT43 ^ dddl 

f\ <\ 

3m^qw cT«rr R'^d vriRf^dT 

^RRT 3ddS Rl^id, dd 3TRRT RSTId tSRFd' ytRt^RTT ddRld RRfT^Rd # 3TRRT f^RSTd 
dTd^ Rdld-d ft3T? adJdS dTfldRW/dritd dRdRTTafr dR RSTId, t^f?d' ItSdT % ara'Stdd 
^ dft^d', dRddTdd?3 ft3T?l t^TRd 3W3TFRT # dTWTdT, did? RR t3T?d' fa3RT, tdRRT 
dd?3, draiRd dd?t rRTT 3d% 3Riy?taff #T t^TRd ft3T? ftr?, ftRdM^RT ddT ^PRfdt^^RT 

<\ O 

4il4Pl4i ?llr44i -ulRl?! : 

?iraff?rdd % fRu is f^Rw d"?T ?d% awydtd, di^stf^dd, diddi^ d - ?? 3 rt# m^td 

^tid" # yt^RTTi tnd'-d'?T «JTd?tr 4fPl+ d"?T ?rd '^'ddeRt % draiRd 3S1 R tj ti tnd'-afldrRtid 

00 o o 

dftddT : dRffd ddd, ^RRftd I 

dTfi^RT RdRRT : 

tRRrrtrjfeft?' > dididd durtrat, aw dfdt£r, ^s-stsr ar? dt? ddtr, ar?t anddidr f^rtfRUT, 

dTf^Id dTgdd-ttdT dT?d, STd dl^dT, Rdft ^RT dTgRT, 4dtfed dTSd d?T 3dfc2dd? 

dTSdl dTflt^RT ddt^Rd, aid f^ftd, dTfU^ld yQ^?HJ-^R1, Rddd d'dT Rddt^RI 

fs 

yt^Rndl ddtr # dR:3Tnd ddl 3dRr ddfltd arddl, dddltr 5dR1 Rtftd titdttRft dlfUdlt 4d 

f\ ^ c 
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kmfar, ^Hzjt rrrrtr dR^Ri RRFRTkiR 4r ikr k rrWir dRkiR, %■ Ikd? 

ft^RdUtef^tUTR ^RRT, 3TdPRfk£lR dRT RkTT RdTRT3RF-3frUR Rfe, tRdTfR, TO, 

$5 zr$zr rt krakR, Rviickw RRddknlkR dfe 

TRT - ®pITR % cTcU :- 

RffTfR, 3ToRkT cTRT 3R%cRfR RRT RTcT3Tt % glffTfS, jUffSTR 3Rlt, fad4d cTRT RTTOtekHR 

yRfkdRT, tiidRMk 3TRakR % kkid", krfiTRR d*rr ttrfkRR rt rhtrr, 3r% ftdRd' crr*?r 

dTRT RRkTRoT RRR, UkRc-d cTRT uRc*d I 

ift - ®olTR % dcd :- 

arrant rrrr? 3r rr«t k dd^r 13 dRT 14 4r ddRT rt dRRTddR 3 trrrr i 4tRiR,1 rrt 

o «v o 

en=rfT=jfd, $Hi$d, anwifs dRT afiRtfruiutd, grater dRtr, ktdW, RRRk, rrr ftrt £rakf 

# dTRRT, Rtrrate cTRT UdRofr #dd RlfT RffTffdl RTsfr?# cTRT RdtsRtRTsiRd 3 t tetw, 
RRRk dRT Rtet^T aTRURfR cTRT krfoTRTRd 3lk RrfkRdd #T dTRRTcdR R^idl 

o o 

$1 cTRT UR SolTR % dc^T RT TRIRR 

fkRdTkiR r^r^tr 3r qkqra-R k 3£r, 4fr dRT 5fr dter wr ddRT, dif?4<F d3dd, 
i|lk44, y^r WTTRlkR 3Rfr, 3RRRR ddT, ^RRd RRRk, d<H°-c|4 ddlRR, WI UR RR&R 

c o o 

RRRkl UR teR ddR ^kFdtkTR RlRffakte affte'RR RUfr, 3WW ddT Wife dRT 

3rr1?Tr (3Rdd) ^fr k UtedT, ktefRd 3r rr£ir rrt urtIutr RRRk, kte=rad afk 

Uf^ddl^d % ste ddRT, ktefRd RT 3TRRTR (3TIRR MRcj^d RRRT) RfRdR RdET 

RtklR RRT : K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO], 

(3) RPTFRT 7?:T qR - 11 (Sftfcra- TRTRR) 200 3FF 
«*lTcl<+> Rlvslld UR 4-tTl4 3TRTRT:- 

ararRT : %r f?Rw, %r 4R RIrth, to rrt %■ 2fR, Rf^r Rl^id tt f^rtet # 
cRrMRl alk 3Rfr rt rrtrtfrrt, RteR^R f^rrote alk wirtr 4rtrti rt 

o 

^cTrri rItTr 3^r ^d<ui, alter rrrtu, rs: ?te urrirt alk ‘Rte-uttRR tRtffrfnq, 
Rufr % fteurfRiR rt Rl^id alk ^Rff ^r rtrt 3tot # teter strrt # rrrt ^ frr^ 

31RRRTRI atuff 3TR3# RT f^RRR 3#T RIRdl^R ## f^ddd SlRT^fl’cTF, faddd RERT 31k RTtR 

o o 

RRT RR, ^4dd # 3RRkT, arafftfr t^RRR 3lk kfWT # RT, RTTdftR k?T, RTRfrlR 

cRRRR k kRf RT IkRR, R4TR RRR, U°fRR RRT URTaff'dR tedR, RT t? RIcTRT RTflR'RR 3lk 
fR% ROTRRT RaRR, f^RRTFRR 3TRFRT RT aTkRFRI RT tT RRRoT kfRRTRt 4 t k 

fttRRTFRR kfRcRR, RRcT 3TRFRT RT kfRUT 3lk RcTl4 R^RrRT -TOR’ # ft^RRI Rter RTR 
3TRT anurf^R RoTI 

5R 3TRFRT :- Rfi ^T 3ffklR RR 3lk 3R% RPRT, RdF dRTR 3lk ^RRttkfTI 
cte :- 5kT 3TRFRT 4 t RR, RtRt # kRTdT 4 t I^RR, fR[f RtfllRt # 3TRRRRT, ftflte 
^TdR q^kr, UTtR ‘kflkR’, aridRldTR fflkur RT RTRR, f^TFdkt R ddRi" 

URRTdT, URdt kute^IR, RRR kfRR ,fkRR RTJgktfk, feRT 3TRW rTRT f^Tddt k 

O O 

^FRI 
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HKyyyyryyy, hr? i, 2014 (yyRjy 10, 1935) 


[HFT I—WR 1 


3^TFlfcT^r :- 

ywnkRk % §Ryt # ykRRT, RHRTkRk tr yyk nm 3Rk Itatyyy kykr kRR , ywnkRk 
yy 9T2RT y RcfR I^RRI yt^R yQcjcfl y aTd'c'&H'ofRT y°TrkR]TI 3TTdfaF 33fr(y) H^IT UHRRWr 
(TT^r), ^Mr alk 3kr % 3ty yyy, w, q, u au alk ah h^tt # anfRrykH y uftyrtkyr 
ykkajQyi kryki zrfh tor snkny k % fky yQcicfl h?jt 3rtfsfrMRt yRTfkyf # 3 rthti 

o v o 

3R-2RRy HUTTR 3lk HHFRR HR I 3WnkRk % y?R kRR yy 3RRTORTI 

<\ o o 

3RTRTf^r % kktR kRR yy 3RRyRT : 

yyyfc HsfT 3fk HTtRHT, klRT TO3?RT (3ft) 3ffc |R?tyyy 9RT?RT (try), ktR / ^TRlRRT 

RRttRRT, 3RTRTf^T yTRRHT 3lk ykfRT # yy3T[1kyRTI yRRTkRR HTRTHT, H3TTcflR y feRftR 
yuTTfoRtf yy yTRRlkRR HRy, HT3RHT RRRFt % RT3R# ^t oil e M f?l, cfT-RRf^RR' yy Hf^lR 

O 

yTRRHT kRTHI 

3TsvRTJlicl'«#?r 3ftr HRRcTT : 

kkR rh 3Rt % yrytr k wRrf^R y^c-ddi, 3RTRTfk£r ararm 3 rr Hrict h^tt hr y yry 
% HR fHk qftRtHI klRT-SlR •HJflRRTI %ft # 5RT 3RRRHT H^TT 5RT3RRHT RMI 
yTRRHT #T fyR 3TOT HlrT^T qRR^Qyi, aTRt y^k ^t ftifT I RRT Ht^t 3RR gRR ylkt^RTI 
yTRRHT RRRRT H2TT RHR klRT RH 33lt qRdddl K P , K c H^TT K x # HkHRR, RR ?R> # 

ynTHikyr h 2 tt ‘arTfyfryk’ ykrfkRR, kr tyfkyy yy RkrfHi ^ydldi^d faoRd k array # 

H2TT 3RTRI tyf-eRyRT RtRTTRRT f^ROTI 

31<t-H CTT HRT fciyrrayT :- 

anyk h?jt srkf kt antkkyT aRtnRw, aaRt^Rw Rf^id, I^hrr yRTcft yrr Ri^id, 
yirfe alk Hrafrar araRRw, yi^Rtr aRtriRTaft % rr araRRRT, 3 rrrrt rTwri an# 

o 

y STRt # STHHR, 3RftR t^cRR# # HH'yRR RRTHyy 3RRRRT, 3TRRftRRT I^RiR, 3RR 
3TRRfr 3HTR, ^RIHT, yRRtRH t^pRRT alfc 3H^t 3RRHT yRltRRT f^RR H yl^RRlR 5THHT, 
hhrT yy ?T=^t<T[=rtyrHi 

% f^ERT 3RRRHt #T fcToRTH : 

o 

t^cRW ^t ‘yRfrkfty ’rrht, hths: yy f^Rw, yRRRy yy RFTar 3 rhrh, tow rt 
yyiRRfr 5R ftHRyff % yyRjHiyr ^ ylti nm f^RTR # yRfri 

TTRRrkryr yHRf^t 3ik 3ckR : 

yt^tlRT3tt % yR H2TT 3RTHRRT, y?RT yR y fefRT PR yf^ft>RT3fr % f?R ST f?RR H^T 5H 

RRttyRy, ?hr yR yf^RR, yRTHTHT alk Pu°-d4 yl^RR, yf^RTafr yy yR fktfiRT, hr 

«s 

armikH yt^RT yy, yrf^RR ^t 3Rt, hUrr yytlyRfk, yrflRR yy hrr hr, srfkfy^yr 
f^iyiyT yy hhr alk ykrf^RT yy ^t aiRRfr ^rfyyr nkiR HHyyrf^R hhr, retth kkrfy yy 
kyRR araryT, ykrftRT yy yy kr^iy, ykryoi ykrf^RRi 

3rkr?ikny 3ik yRR ayrran :- 
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f^klkMd q %1^RTF^T,TJf7TF#T 331fkT23k, 33233 kTOT 33fk?Tkm' 33T=R3T23k, #Tf£r 

RkrqRq rhf a^rtfRUT, fadikiq Jdkui, ^tmcT, ttj?r d#kr qk 3fk to RsqkRq, ton 
qfkR qkr?q, Trra^r q fedkd, fkkcR3, qk3 k qk k qkfikq fkqRi 

o 

tqq R33RR3 : 

o 

qTcTOTO-qkkqq fk^RTO, kf^^d WdT^dTT 33233 ¥H330T qTRqqq, 3TTTO# % Rq#q 

O 

t^lF?TTTO qq 3TTTOT qToTOcq 3fk 3TTOfT RkRfkR3, 3Rc3 dd4RU| R73H3 c323T 33H3 33tqq3 

o o 

dld^edl 33TRdqTdd dRqRW kRH3, fk^R3, qTRqqq RTTO qq 3R53qR3, 

ksqdkfrfikq ^T^et^TOFr qfksfrar kkT3 kkr qqRT kR^qro tr^tt qq fkqkw, ^qdHdiqd 
qklTOq# k qqqq, qkkqq qfRk^W, fTOW c323T RqR 3^ft k qRckd, qktRfq qRckdi % 
AH 3fk AS RktqRqr, 3TRTO qklTOkl 33k-qkkqq#/$ o\ <4dld, y^tV°-dl 3fk =R3% fkkRW k 
k^THI kdW ^tflTO3ff % qqqq, qq 3RRR3 y^tWdl I RTRT fkqkk 33233 kd-Md k 'JMcRTT 
qq f^rtfRUT, RfttlRlWrdtr d3=k?R33l 3RRT5TR R2TT ^3%, fckfdt RTRRT ?rfqR RkcT, qnR3fkq3, 
flRfRRF rT2JT ftRT qktTqq#, STRW q 5TR°T qq f^psTtri 

qM RFTRRr :- 

tkq 4™-dld kl^id 3fk f^Fdtf^RT RkFdT ^T qRqfkq^ RTRHTI qq qgRpqRW 333# krakw qq 
fk^THI kqRO# rT2JT % kkfRO# q32# d^RT 3<k)kld fkkt qq dRTI yfRkkd R2JT RfR^TkcT, 

" O 

dMdl Rk 333ksTI 3T-RHRRT k f^RRT, kl^R- SR7R kROT, ktdt #3 RRd dddd k fkxj Rd[#3 
33n§'kk3 kRH3 31k ‘krq£ kTdk kRH3, ktdt IRRflkq; yHf3qr % f^Hd TOIW 3RTOT qRRT 3lk 
^TTOT 3TPRT, ^RktdfTI ktdt R2TTf£TrT 3raR2RI ktdt R^T yfR^ni I 17^331^ ^*4dd # Rkt^T, 
H2-Br2 qkrflRTTTj, TO^JRfRT diT dT=RR k?RTI 

raid'd RHRRT 

HRT-qqq qM fdri^dqr R?q qqpqdR qrsrrar -1 tRTTfdr qk^qrorTi qkCTqRRRT 3lk 

uRld3c-Md | 3TfkkTOT Rdtr, 3RrftfH dU|cj r dl1 TOTcTOlkfkTOR dT=RT dft^tud 

RkkRW: RkrqRw ^r q^tk, h^t ftRusfr q3t karritH qk RRmwi qkiHw^Rqr 31 k 
uRid^d-ud % RarT qqqt k torti 

<\ o o 

RkFkrqM #3 ktfkqr kns'i'd' qk 3Rqrakr:- 

fkqkt kRfkqr ^tq?R 3roj3ft 3lk wrmstf ^r 3R qfkflRT 3lk 3 ^ 3 # % ftflkR Rk qq 
JTR 3RRTRI3RRId' # k^ltk 3lk faflkR qqqT % kfqdt % 3RRff RUT # 5kr, 31Tqkf^ RkFdT 

OO ^ ^ 

qq 3djw, ?WlkR 3qq3fr qq krqdT, 33kqr fkqkik # ^kRqqro Rkqdkq^kr Rfife kdR- 
kfecq, qqdT kRW, RkFdR, R^qdR k3T3ff # RTdrfSTqT 'JMcRdT, m Rqk qq fktfRW, 
RTRFgjrt^qr qtkFsqqR % qmqi krqqRMl^ 33013 # ^r q^qkiqr RkF^rq##: RrmoT gRktfkq^ 
33tfkkdT RTdcT, fk?R3, RTO q33Tq| RRR qkrfMk % R3^ 3kR SdleRoy % rj?t M|qsd 
quidedi 3lk qqpqfkqr rtr qkqqn 

o ^ 

q #r krq=dr 

<\ A 
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[' 4 FT I —1 


fPqqTfpqa pq^lW: (ct-o*, n-o*, ?-?, n-n* and n-n*) 5IW P qpPsw P pFSTpqqa Pr qRF'qpqa 

PPpRq, a-ilqRq, qqjq, fpqqqqa q3TTqr qaPtPtfpqa flTTC RT ftt^FC, f^at qppqa % 

Fi=rqr Ptfpqa w, '^qtPtfPqa w writer 3qrgi°Ti aaafaara a=pqqr:- aawilPqa PqPr P aqtaq, 
i?qa ppaaa qq aaqqPPai o-h, n-h, c-h, c-d, c=c, c=n, c=o l^rraTt Pr qqpr aqpfp, Jiuid rr ii 
qqpr aaaPPr Pt qaaPPaa qqp |q qqqai 

P tW 3TTT aPqqT:- 

qafPPrq qRqqa, qqqqaaaaa aafpq wfilqa, qfrefr^r qPPw aaqwq qq Rl^id, PdPld aaqa 

00 o 

3H4-idrad PPPa, PPrqqq flrrc, qfrefr^r Pr $frf?Pq/ fpilPjjJi aaqPaqq aaqa srjdPaqq fpqp 

o 

T^TUTOfTT 3^W pq, STqpJpfeqq SazPPPfPfa , qPPMP, fpflpw qqqq P Pldldi Pr 
qRTqftqx 3^q PqfP, qfrtT^JTfSrrT ^c-ofld I 

(4) TSTRfiT q??r-qq in: 200 3Pf 

3TT3T- qa fPrRwrFiaqa TffRRT RR : 100 3pfa 
RPsPa 3aatnpq draiv#rq> 3 rqarPPrqa Tarrarar:- 

5c3totr |pqr qq Prot, qaaaqfpqa aaqa aaaqPr PawRa, apwafPraq, qcwa?fPraq, 3?qTq afk qaipq 
anraw w PaftlPtqqa Pr qcwa^fPraq qq qaq qq w rr qq araqPr ot Pr aw arqaq 

" o 

eu^diraPd Pqpqa, en=PPPfPaa PT fMr qqaq IPpRW, IPfiPw qqqr % qqaq arm pnpaw 
aaPiqaaWI 

<H Klcddi fP?pl °i u i: 

qwraq Prapa, arPrqaror PrPr, qaaawrqa ariqap p qpwPr Pr qwwi arPPPI % qqri 
qqqpiqqw ajq IPa-dd fpqqaa, arqpqaq ajq qw arqpqaq arqPPI Pr ^rPjqRqr a?P qsarowi 

*N O 

aaaqTpRa Pd^d P arqpqaq qafpqq wq fpqqa qpprp' P qq p aaqPd anqqfpq P qq P 
qqRjfrPRw alp sT^Prsn^R ^nPIqqfr Pq ^ rt P RRh i 

RjRrrqRR 3lp TfmrPrqa ft?Pw #r Pnr ?raPr qq aq^ra 

<\ <\ 

spfi, q Pafra - qqp % pq^RT # dqqfrqa, spr ?mPr qq pqqq, rr 3rr alp qqqqfr % 

<\ c\ 

RT2T q?R, Na 2 C0 3 , NaOH, Na 2 0 2 , K 2 S 2 0 7 ^ RT?T JTTfqHPq Rgra'qa qRRT qpflPfT PRR) I 

3TRrqPr 

■ffl'flTR 3qq, PqraPr ^ PfiPq qqqq, aqtqpqa Pcrtr alp PPrr alp 3^% aPr: pqtri qr?Tprqa 
q dPcTiq Rfqqa qqT§P PfiPq qqqq cift^ra" Pqpr aRR ctt qpt^RT, qq 

qqRpqaqPfrftqa dTft^iR p-pqqvt % qqqq : 3RR-CTT, qq Pdcq-aaraR PPaaqa l % isqa alp uqa 
qptiPM qgirr Pa^jff ^ aad'aaaq % P^Pa, q%, aw Pwpq, qarPRRa, tsaqqa qafcpw P' qqirr 
P awarraa P pppai 
aaFpT-^TiT qT^P^qT:- 

qT^PPPPqa p?pqw P pp[pa, qPPa qtP^-qPPa Paa, Pqa qP^-qqPa Par qtpfqa qfPr fqPrPPq 
Ppq, qtP^-Paa-ffPsP Pr fq-PiPPq qq Prqprq P fpq- qapq qpt?w, pfiPqp PT wa qpqaPa 
afma, 3Praa fPPsr qq qq^ai 
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t^FFFT cHftsry:- 

arra^krkt 3r kkyy, qr^Mrtr, srayrRM, arrayRM y ayfarriRM k airm 

v v rs. tv t\ 

Hld la-^lil I J-lldl:- 

yt^rarkTcfr #r yryyri f^rfer alk array kkR^y ^k^ri krakr ^ky=dy y yrqy % Rnr 
yyy fkykk, ykkr 3r aiRiR+d %?ryy #r Rnr yyy fckkki kRy^ kkr fRyyky, yTRR 
Ttz array k kRy^ ktyyk ark yraRrkryry fckkki yRRrat knfr % aryyykn knry alk 
yryRTf? yy kkrr yk1k?Tyrkr£ryr any krakyi tkyyr 31k ykk?rarkr£r yr=k?ry -tkkykr 
^yryyr ykRrak, ykRrai #r yyyyy kyyryr # yyyT, yT=k?ry yrak, Ryary arkryRi^, 
IkkRiyi ^#fck kkry kraty yRrar xk ryT?yi ktk^raWrkyr fy rayck kyksryi ^sryyr 
ykt?ry % aryyykTi 
<+ii<t- L c*ly-yl41 R.4 i tii^i^rsT: 

yyFykyr qkyyr ykraRrak, yrikckyky yy r^ik)<y, yrafkr kmW kyrfyr, kkky xkfcy, 
f£r£rxr, xrkrkyr yxyyyr, kyy array % ym yrkkryyr, ffrkxr yl^y yrayyT yxyyr, ykkryy 
yyrkrar kyyyr , ^nr yr=k?ry yryk # yyyrkr, aray yyrakyy xkfcrr yy yyry, ykraT % 
yyk yrktakr % £T=k?ry anyrr yk yanky yyk yrk yrryr, yyyy fkRrek yy ffrfrxr 
sTft?iraar 3r Rnr ffRryk, tfkk srakry kit yyny ykt?ry, fyr ysy Rkykrky ykt?ry, 
yksr kyfkksryy, kraxyl yr^ry kkRkfk£r, yikkry alk ft-yrfkyry xkfcy, yy # 
+6l<di tr f^kk % yyy?n?yyr aryykrar, xkukry k kxrktRray alk kxrktkry, ikkty alk klyr 
yy kryy, ykr- tty kkksy yykTfy Hg2+ alk Ag+ yrn yrayr?y % yra ykt?ry 1 

fa?kw x£r ykikkiTtfr xffr f^tr> ytkyknkk % yy kkrly alk yjffyyxrri yyyy yrkkkrT^r alk 

<\ 

ykryx wr yrkrskn^r yy y^rra, ^ yyyykRT RifRy^ yrkfyRjT>Rr (HPLC) alk %r fkl^y^ 
yrkkkryk, (GLC) #r f^iyi array ykkyy yrk^krT>Rri 

y#-RRiyd y^yykyM:- 

<\ 

ykr-RRrad kiyyMykfryy % yy kryiyi rkrat-^rarr yy kray y fy^r kryixri freyfe^ry 
yryykyytyM sfikyr krtfryy Rrlkyy array ylk yrat yrkkk, y fltyyy 

yky qrkkiktr 3rk yyikryr yyyraEty rary^kfkt : 

3?y^y ratyyr yyrar ary^fryy r^ryyri yRy yrkMztr % rjtfkyr frkrry y ykyryqyn yRy 
yrkWrytr #r aryyykri yxyry ^ ytkryr kraty y yRyyrayn wuy % kiy kkky yfe-yRy y 
yyy, ^-yfryyyyalkyfr yqyjwyi kray xfry uwy ym syy 3kr wyyi |kfr %yk ky 
(hcl) alk ^kykk kryrk ky (edl)i xrayy k yykr ?kr yrk kfiky yyyy ^ ktyyyti kfiky 
yyyy # ?yyFky -^kryy fyakRyy, yyrakyr fyyfky, rkyyy fyyrky alk wxry ^■ 
tyyyj^ ytryi yykkiyr kyrayri yiyyyyr yyyfryr-%kryt?iy yr^ kfk alk yiyyr aikiRyd 

o 

yyyflyri yyylt alk wyy % knr k?ly yTktfkyyr yyi yyyyyr alk yryryyyr k^kyy ^r 

o 

aryyykn wrkr ary^fryy # yyyykyr kty^ry aryyT alk yky 3?yky kfyykMi 

f%?kyy <£r yyy-^ Rfk: 
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[w\ 1 — w*z 1 


mRrR 'RRFR'-d JoH^d ftfU, RRFR-Y RdrdRRdfr, RRRT-Y f^d^RT 3% RRRT-Y qRT3flddRT r^Td, 

- N o' 

RRRT ftfk RffRRR, fdRddl RRTCT WFTR, 3rawTRI d^RT RR fddPT, RRTRT dTRRT, R°TTRRRf TJR 

O " " o 

fl'IRlcflR^ RFR1 

fjgfdRRofr grqr?5 RdreYRdid: 

ddRRRRT 3fk iRdlid, RRIRRI 3FRdd, ddRdoTRX RRR sr 3qraYR, RfTRRT-f^RRT RXRToft, 3TTRRT 
ckT, RRTRRqYd RTRT fd?dRR3, STRdlR/dR' 3TRRRT fttRRR MldR RRRR dt fRRdddR- 
RdRdRdTfdR 3lk RTR RdR^dtldar fRRdddR, RRRrfdR cTRT 3fT°7fdR fRRdYRT RWrYrI 

RTfdR, 3TRRR?T RR f^r«mTR3# RR 

ypldi R 3fRTR>1 RR tt?dR0j _(j) CaC0 3 , MgC0 3 RR d’RTRlfR d (ii) RrRRRfcT d Fe 2 0 3 , Al 2 0 3 3fk 
Ti0 2 (iii) 3fk ■qRRtRRTT^: d MnO RRT Mn0 2 RR 3TRRTRI 

UTR R kffl RTR3TT RR fckcdTP - (i) RTRT d Cu RRT Zn (ii) d^R d Cu, Zn, Fe, Mn, Al RRT Ni (iii) fRRTR 
d Cr, Mn, Ni 3lk P RRT (iv) RTfR dRR d Pb, Sb, Sn. 

4dieYRR 3ik Erdf^RTR 3RTTdf RR 

mRrR, RRRT RR Efdt^RR R3TT3TRI EfdfoTRRT 3FRdt dT YtflT'SR RRRR RR 1d?rdPT, dRddfdd, 
ddZT RtraTR, XRfrRT^R Rd fdtfRUT, RRRT35 <RRTfR, dr '^rr=TRI RR fdtfRUT, 3RRfrdRRW 
RRRRRT (xdd^ R #RT R.) dR RRTftRT, ddt^RRT d ^3 fdtfRUT 

RrW RRT RflRF RR ft?d*PT:-3YR, RRRRT, RRRY RR 3RTTRR, RRR dddddd RRIRT RTRRMR 31k 

<\ " 

3dkR rd^rdrw 

RTR-RT (R,l<£PlR, RfrrRR) :100 3TRF 

fllfptRF RR^kRF RHTRR: 

fddRR R3TTR, 3TRRTR RRT 3TRRIR RRYl ddtfkfdR 3fk IktfkkRT RfetY^R, fdRdRRfRRT 3lk 
^R^afpRTfRR, RiTRfd?IRR 3lk YttRRRT (RRTfrR RR dkYdRiRRRXRT) I RR#RR, RRdlRR RRT 
RRRXTfRRT, RR#>RR' RR ddiW RR RRTRfidR RtrrfdRTrRRiRT, Rod^RT dt YkRTR RRcT 
IrdRkrsRiR RR RRRTRRI R?dRtJT # RTRFR fttURT, fddYdfkfd Rd^IR dkfsBRTR 3lk 
RTklRFRfd?IR (RkRPRT R 3RT?RR dRR) I WdfW # RTTRFR MUrI, 3RFRRT, 

3lk RRRRfRRT RR drTRRTRR RtkfdRTRI 

RlJIdl^ tr RdRRRF - kmkT 3lk yikYdRTR, RxdkfRT RT?dRDT k ttTJRTi d RdRR RR aRTORtR 

o 

RTfdXRRRHRF RR^f^RF RfklRT, dddldRT FTTfdT dRlR- Ydl^RT kRkraY d 3TFkiH RRfTI 

RkrdkRT RddFR d Rrekwr dr rdftrRt,Rdkr rrrrrw dr ekrad dr rtkr, erfqRkr kRTt^ra", 

dltR’RR RTRTcdRfTfR d?dRCR, yTRfdRT, R^klRRT cTRT cTcfrRRi RdkRT RR dddfdR RdkRT 

d d?dRw dr tdtr, RcddkRT alk dddkRT RdkRr dr ddkrdi d°R#RR ddldRiR, tdkr 

RTRofrkTRRT oTRdt d fdR2MtR3 3T<HydJ| I 

O 

RTt^R" 3fhr JrliclRj TpR: 

o 

RTcdRF RTDR kratd: 5T=rftRl=dr?W dr 3TRRTRtRT, 3rddTR (glfRRRRRT^M' Rltd) sp3, sp2, sp, 
C-C, C-N cTRT C-0 RRIcd dt RT^dT d 3ntfcddRI fXjddRR R3RR, RRJR qYcRR^d^M' 3lk 

rpr dRTRT^dtlRrd, RdarkRT rstir, awdiR rr RdRkRT $<H^ra?rdi rrt 3fr fddd: RRrafr d 
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3TRrT RRT 3Rfr RcR (i) TRfffRqr ql^dd qRTcfl' (ii) R1=^3fqTq3 qtffcq RRTcfr (iii) dRdd RRRfTI 

qrRt 3iwr, TRt^ftfqtfr rrt TjtnrWtfqT^r qq gqR3<q qq Rtrr 1 artfdTqr rr: RRg ^tr, rfr 
qrlR, rtrrt afk qfflrR tr Rqtf # rfr flqtR, qwg; xjR<RT,mp/bp rrt ^r^tr 3ri 

# 3W 3fk q3R?TR # 3WI 

TjxrstoT 3#r craftier yfcif^qm: 

^Tdt-XRfrR dUdldRoR, TJRgtR REIRR, 4c}J)d yf^Tn, flTfe qfeT qfdrf|3RT, 

dl^dldd, tRRTaTTfR, <WldKl RTfqTR RfRI #MftR3 qf^RRFTR MQ^Rij- 

^^4-dl^rach -^T^3ftt^q3 3lk tRRFfRR £RRT TJ^RR qq tftq3R yf^TSJFT, qq^R 

SN1, SN2, 3fk SNi qf^^3TT-RqRRT ^3 RRIR qq 5=2RRfr3fTf^RR qfdtTRRR qq 3Trf^Ft?lR, 

<\ 

RR^arTqqfR, RiRtjt Rq-, rtr3r 1 f^qRtqqfRR d^d-Mid, RRq^RlqqfRR rrt 

4iicN4 MTelTsh■iJ 1 arf CRT trrt ci=l : 

ttrsIr qfer, ^c-o-cii^d, MdKl, ^Rrt, ftrRii, Rwfcfr^r, giqr#R q^qiR afk qR: 

qqqqiRi aMRtari aqqqfrtsTR qqMRR qrrfr, RRt^-qRrfrqr afk afk ftR ^tr, ItuoR - 
3TTRtl qfRf^TRTI 

fete^t RT?f43foTq3 yfclfsb'iini: 

RToftqqqq anffcq WRT, RRcflR ^3 qqftRT 3TTfeRR, 1,3 RdTSTfR, 1,3,5- trsPHTcflRR, uf^dd 
IRtsrt, wtrt3# otRt % AfRTTftMRqr qfdtf|3RT3Tr qq srIRfrut, RgRTi-erfqr^tR rtfr rrr 
anRsr fMtr ?jRr rrt qjR^Rrqrar ItrItM #3 sirRh R^iqnf1^1?R5 qf!tfl3RT3Tr Rr crtert i 

qMtRR 3fk feqltdltr RfR (4n) RRT (4n+2) 

qj'^RTcF yfc1fa>4l TeRTeTsT:- 

TjftRR TjRl1?Rr?RT TRRTRR: (43) qqs[R rr£T 9R RFgt qq RTR - R RFgf q3T 

gi^gld^RR, gi$gl4l}RR, qR qrtfT, rt^rr q^ltrRr, arrqqfiRR afk N qq RtR (iq) qq^R M 
UdRT RR£PTR qiD'SR R RtR: RTRiR qfdrf^qR qqqURqS' qtRiqvf R q^fT, XjRrgR, frdR RlfRT^RR, 
ftlRTt RuJIdR R R3RRT, RqqRltR^r qtR^3RT, IM^R qrf^RT : (R) f5flWT?1R qtRt^RIT: 
URI^raq. 3ftT RTff^foRFi' yRTt^Rt # ^fll^^IR ftDRql ^r€T R?frf^?IRR # 
3frRRDt?1R - •Ffd'^qF RRT gfqi^R UcflWr^TRI 
qrr^RF Rlq-dYFRl^: 

gR^R'j' ^RqdYFqO^I : rRR RR[f RRT RRR RERT 3Rq1?R # fqqf, RI'Rf^qr yqiRR, q39R 
RMf?d4l q3t RRrf^R qRRT rr^ qqqqr, anfm FtRdMrdr, qqtf^TR rt#rrr # RMf?d 
RRRrdT RRT FfadT cRTRRT I 

O ^ 

qqifjRfr fTrcRrM: qRqq. 3iR?fRnR f^RR. R^FdR qq RpqR. q^Rtq^Rt. qftRTRni qqqRttg 

•*' A c\ 

STgRR ^3 q30fjRfr FtqRtRqWr 31RRRW, dJ^RR, Rd^dUg qqqff^R q1Rl+ rrt 

X ^ 0^0 

q1Riq>i 

qqRgTRI 3ta^feq3 RrI^R ■F^RdYFfM : (qfetR 3lk qq^R- 13 NMR) R^IRdT # RTR RRTRf?fq3 
flrqR: NMR RRrRR # ftRr€t RRT RRTRt^q3 ftfaR q3t RRrftR q^ qrR- f€tt?IR RdR3, 
1^qR-^qR qqlf^R 13C-1H-1H qRt anir qrqlqiR qr^ rtrrrt ih-ih rpdd^d ih-ih 

o 

q>HkRi R-Raiqil qq ^RfTdRg 

s <\ 
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9 K 9 99 3 M 99 , 39ft i, 2014 (999^9 10, 1935) 


[991 I —1 


gig fft9ft'4-9>tft : ftfPlcb [ft^id, ftft9190T: 3TRT ?139F29t3T9T TOTcTT, 3T99fft9 3999, 

ft3T *£99 399991 


j*"*fl«iciiO ?ii'TlR e f> y<4 iiioiRl'h <t-ciH'C i^tt % «ii} 3-t fcrfafarJT 

1. fftft93T 33=3fft9lft ftt ftfttTT ft fftft 999ftt9 tft9 9lft f 9lfft t 9fT 319399 99T 9ft 1% 39fttf9 
?nft1t9T ;f 9I ft ft 9T 9fr i ft fti?Rw 79iT£9 9ftsT9it (.Aft^d iRdiPid^) ft 39 ft Pft?i9 % fftn 
3ft f 99T ftt 33=3fft91T f9 Iftlft^ft ftt PftfltH 39999 39^93# ftt 99 9ft 999T 9t 3ft 999*9 
9ftS99 29KT 9IT9 ftfftfH 9ft fft9T 39 9999 I 

2. 99lft, 9iF 99S3 99 ft 99 ^ ft39 ^nftHT 1% 3TR9 999K ftT RlfftoHI ftt ftt ftftt 9T fft9TC 99ft 

ft 9T3 fftftt 3ft 33ftft^IT ftt 9T 39Ffttf9 99ft 99 Rft fftft99f?t999 fl9T | ?9ft1t9T 

fft^nftaT ftr ftftr ft aftftn ft99 ariftftR 99 ft ftftr E^fftdftt ft 399 ft ft qftt ftr aftrsrraft ftt 

ftoft ^9 993 99T US' ft diuftl 

o o *s 

3. fftfftc9T ftt 3919T 3*ftft3R ft fft9 399Ttft9 ftt 9lft 9lftt fftfft?91 9ftS9 ft fftftfltH ftqft 

" «s 

PfftoHi 9trs99 ?nt3f9 ftft i fftfft?9T 9trs9 99 399fti9 ft99 39 ft 3'J-ftftcjrft ft fftn fft9r 39939 
ftr qftaiT ft antnr 99 3tfft9 99 ft 999 ftrfftr tft 9 snftfti 

4. Pwfftd ft fft9 39ft9lfftftt, 3 T 3 jtiftr^ftft 5 r, 991999 3tft 3T93lPdlftl 9ft 99 Pgfftd ftr 999*T 3g919 

o <\ <\ <\ o o 

39ft ft ftnr 3 i 9 tr f fft 33 ftftgift 99 dnftftwr 3 ftr ?nftft^ 9919*9 ftq? ft aftr 39ft ftft ftei 
^nftft^r ftr>sr =r ft ftraft fftfttft ft 993? HRft ft ^t?jt 9?ft ftr ftsrra^rr fti 

5. 3 rRftftr (ftrftftfftRT ftftr) snfft ft j^ftftmft ftr arm, 9 ^r 3 lft i^Tftr ft Eft ft W 9 T ftftr ft ^ft 

ft ftfftFd" ftt ft 59T 33ftftc[ftt ftr qftCT - ft ZTTfteftRT ft ^9 ft ftt 3ft 

9TT9T ftftr ft aftfft ?raft afttftr 39^9^ Wft 3ft c3Tft9T ft 3nftl ftft ^3RT, 9^T 3ftr I34ftt ft ftt 
ft IftWdT ft ftt 3rftr ft fftir 33ftftgTft ftt 39F9HT3T ft : £TTtftT 3ltT 39Tft t34ftt 99 999T-t ft^9 

EntftTI ftHT 99ftr ft 9TCT ft ftt 33=ftft9TT ftt 9^T2T 3RT9T 39RT?T ftttH 9ftnr| 

6. 39ftft9TT 99 99T PM-dt^d tftft ft 399T 3TTW > g^r 3fqft 3Tft 3cTIT ft9T 3ltT 399^ ft 

f9T 999T oRT 9R W tft^T 3TT99T tft 39Tft 919 3TT91T ft 19t 3ltT 39T99 999 tft9T9 fttftt ft, 

9Tft ft 3Rlft 9T tftftt 31ft tftfft 9T 3T 9t 3ltT ftT t^RT 319ft ftltTT ftjJT 3|ft 3^ftr fttft, 
tftftftft, 3rtT 99ft 3TT99 n 3 ft FT9 Rft ftftl 39lftt ftft ftft Rft RIU Rltft tftT 99 ^919 (9t99T 
3TF99 ftJ5 ft99T) ftttft919 91T T$3 ft ftft 3991 991 ftftftRR 3ltT 3lft ftttft|9T ft 3nftt ft 399T 
3TTWI 
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7. 3FJficT3R" PT UTpT dTdP 4T cTpyR fTT ysRT p> 3p =RT 3Trt^T Td?T IPdT RTddT % 3dP W Rp pi 
3lk 3TT^T STRICT ipT % 3RT jSl pi| Pip pf t5T^fT P Pit =RT cRF dP^T RTCTdT IP fRyy 3Rp 
fPdTTT 3TRIW 4T (PtdR &Py) P PPr (fdplfpR cjRlRI) % PP RdT Tp 3lk dfC PlP yt IdPT P 
Pit P riP yr 3pr 3nt/wtfR (pptterppd) P tP rr dRrari Pi Pirt iPdT RicrdT 3fP 3sp ?iPit 

P RTR Ryyy T?P IPdT RTddTI IPdd ?R Rid yy SRTd R3T RTCTdT Pt ycdp 3RT RT 3RT ^T 3TtT =T 
Pik 1 RTTT Pldl 3i H <P dRTd P ST RTCTI d 4 iS-PlcicR PT Rip 4K d^P" TTRT PP P fpTT <+>^> I oi I k* d 11 
3 lP RCd P RCd 3 lP 3TPPT P 3TPPT PdlR PtPfRR P fpRp iPdT RTCTdT 84 - 89 , 86 - 93.5 3 Ppl 
did IpRp RdP RdR 3TTtfr PtlPPl SRC flPd (pR?Td) sp dfe dpi SRdT RrfpCTI 

PPt wtrt t> 3 tPrt PPrt srP P yt z^Pp^ir sr ycy alp urpr tT rt riP riP rtTPcti 

8. 3Tpp3H SR dRd fPdT RTCTdT 3lP ^ fPPTdTR P, 3TmT PPPlRT RT 3Ryy 3TR PP dpi yRdT 
rtTPcti 

9. 3*PPpk # strt PT rTr fPddfPPPr TPrPT P arddir PT rtttPTi yRtyr rTr yy qpwR pyyp 
IPrt RicrdTi 

(1) RIRTRR (RdTd): fPPT Pd RT 3 RTIRTdRdT (CTRpRpfPtT) yy RdT RdlP P fpTT 3d3pRRIT Pr 
3TRp sp RTRTdR- RTR # RTUpTI ^ 37pPPK # 3TM P pRIRR ^IT Pyrfp 3T2raT ^4444 4TT 
Ptf Pht py p Pr 3p ara - 3 ttP Pspr TRRT P fPP 3TPPR yRT RyTdT t Pr 3Ryt 

4R PyTT RTWI 

(2) yP? Pra-TJRT (P3T3TcT yyytr): Pprt dR srP P fpp p rp - # rtr # yrnrPr i yyr 

ST3R # ^TRT ddppT # ST3TT ^tl ypPT 3R4 3ToRT-3RRT RTR sp RTUpTI 
R?p p PdT 3RsT # d3R (Py^ 3TTt PpR) # Ptf "-4dd<H PPTT (fPfpTRT fpfpy) dp pPt, 

ftssyr yRtyr drop P PPyyr PP 3RraT 3Ry PPyyr yrflpRp eryRT pyrp Ptut ynwrn ypi% 

o 

dmP P 3 tM eRTd tr yp p Ptfpyr dRdT (tfpyr fdqyp^rd) 3PPR RiPr RnrPn 
d?P Pr dr?r, y?p Pr fPdT prmdT yy Ridyr fpddtp^d pRU 


cjsr Pr tT®? 

Pi<*ic Pr rf®£ 

3TmPt STRsT 

4sl<M iHlPsI 

3 fsrPr 3rnsT 

3TTUI 

6/9 3 T 2 RT 6/6 

6/9 3 T 2 RT 6/6 

0.6 

0.8 


PpyPi:- (1) dTPIIPyi yrr yyr yPwd (fPPsr dftd) -4,OOP P arfUryr dpi pdT yrfpu i ^wPitPyT 
yrr yyr yPyiid (ippgr ditn) + 4,oo Pr. P arftpr dpi pdT yrfpu i 

PyyPi:- (2) yyj|d yparr Rp dyr Pdyr PPtt RliPoHi PP Pr iP^n yr yRfd yparr Pr rtuPt 3ip 
ypRid pysp IPdT Riwm 
PyyPi:- (3) yyqr ttRd- 

(i) yyR ipRd Pr rPt rrP pPn 


(ii) PrP tr dp dtpyrr P awdir Pt yy yydar rtr yyydr (?TdT) 3iP Pu-ddT(Pr3R) PPt P 
pidT ypnri Pf pyp yyyp P anyyr yy iPPr pdT> 



ts 

Pd P y r 4id did yy 

3WdT P^ 

id P yRTST dTd yy 

Pu-ddT Py 

1 . 

Pdy dp iJ-PlcidK P Pl4 P c^D 

4.9 Pfyy 

4.9 PldT 

2 . 

cicjKy, (uQy^) yy dl4>K 

1.3 iP.Pr. 

1.3 fP.Pr. 
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[did I—TdW 1 


3. 


5 dt d'Ud 

5 dld u ^ 


STldfed feddfed fe«dd # WfeldTdffe WW? - ‘d’ 3ffd fefed 3TWW fe zf dfew WWdfel*fl % 
dd % ffe dfe argfed #r fed zf Riffem wid wdT 3 trst df fefe wfe dfew 3*d dWd % fer i 

(iii)oTToT dffe, fe few 3ffd dd df 3TTHTSfr dT 3ffd ffefedl^d % f^TT d^dTW fed fefdWWd 
dWT few £ I feldT % fefe % fdfedW dt ffef dfed few fe fefe fefe 3dddW fefe 
3ftd 3dfet felfe zf IfeddT WTdT t\ dWd few fe fed dfe % ffe ffedW Ifedfetd 
uw^t diuJii i tfe fe fewf arM zf dt fefe fe dw fed dt wididw wdT ddfer uw?d wt 
drdwr £ 1 fefer w?d, fe aftd ?d[f wth dt feffer feTarf 3r ffe fefe dt fed dw 
Hidfe ^ 1 ?Td wfe znfer fe wd azfedTd dt ffeft dd fed dfe dd arfew dRd situ fe 
fewt fe fetfet fe fed dfet differi 

ffedfe:(4) dfe: fed (fefe 3fe few):UW3JGT ffefe (dfefelW fedd) cTdldT fed fet fed fet dk'fe I 
Wd fefer fed dT dfeldl 3TfefefdWWd dT feffed $ dd fed fet ddZTTfet (fedTZftdd)dd ffefrffeT fed WTWT 
dTffeTI 

fferfet : (5) wtffer (srr=w wr=rtfeldr ) few ffefed wwwf fe fefedd wtffer fe fed fefer w fe wwfe 
srfe sf 1 felfet fe fesd^ st fefe fe fed dfe % ffer dt? fe^usi few ffeftdw srfer ^ 1 Tfrfefw fe ^r 

fer dTOTTTWIW fed: 4W fe fefe ^T fTUTSfr 4W 4Tfe W 3'fefeR fe 3Tfe 4fe # 20 TT 30 

few % 3W 3Rfe fefer feff fe R'6WR 4TRT 4W ?fe TfedSTT fefe 5RSTT I 3fefeTTf #T 4feT W 
fr fer?d feurRT srff 4 trt fefe i urw 3w wr 3fer fenr fed wwt dife i 

fefet: (6) ?fe fe Tfraww tt few afer fe femi (adsrawr wfeuTWd) i 

(W) 3TRd fe 3TW fetfr fentT fe dT dfet 3dfew fe (Rufecj THT) fe, fefe qfelTWWRW 
?fe fe feww $ ww fe fe wdrawr ?t, awfedd wt wrw dWfWT wfe i 

(W) fer (dfed) Wd WW 3TWIWW W ?t, WlfedW: 3TdfeddT WT WRW dff dWfWT dTfe I 

(w) 3ferw fe dfef afeff fe ?fe wr fed wfer £ ferrcw awfedd wtwt widWT, fer ?fe fe 
feww fefrfe dwr fe fr fet w i 

(d) TJdT 3TRsT dTWT odfe dd 3TR5T dfe cdfe fe fefe |W 3TW?Rd fe WTdfe I 
10. TdcT £dd (scHS fed) 

wad few % few # dfi arfer few ^ ww fen 

wfer fefeww fefefer few % artdww fe dTWdwrw fetr few ywrr t> 

(i) 15 fe 25 wfe fe ddT odfedt # 3lfeT Wdd fed WdWd 100 + 3TTW fed t\ 

(ii) 25 fe % 3WT fe 3TW dfe cdfefe ^ alfer Wdd fed % 3TRWW fe 110+ 3TTtfr 3TW dT 
WTWTWd few fedW felfeWd fefe d^WT t\ 

fefe wnw: WTWIWd few % dd # 140 TW.dW. ^T ddl fefecTd fed 3lk 90 3W.OT. % ddT 
STdfeWd few dt dfed WIWT fed fefe afe 3fefeTT dt 3Tdfe dT dfe 3'eRl'St ^ fed # 

arqfe arfew ddr fer dfe fe dt fefe fe arfefeTT fe arwww # fe i arTdww # wfe fe 
fet tt d^ fe dwr wnwr dTffe fe tiwif # (ddBifefe) arfe ^ diwr wa few dtt wwd fer 

dTWT £ dT ?WdT dWd dfe dfed (3Tfefer) fedtr fet dfe WTWfe # ^dd dT ddfe 3fe 
fedfeditfedfe fed WW dfed fedd (fedfe) fe fed fefT fed dT fe Wife dTffe I fed fe 

jj-feedid % dfe fer dr w fer % fe # arfew fewr few fefew fe fr dfer i 
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toir £?rq (T^crarrsr) ^ tot dtiroT:- 

PrPm w tottY sramtit (d3rtr JtdMw) ^rtt qq qqroqro (fqfqfe) fqqtdTd qrqdT qrfeRi f^qfr 

feRd % cRTRRT RT WT?C % q^T fi^RR dTO qTOd RTR dft 3RTT RTt|R I tWT fdT RT TteT jtt TO?Rt 

% rto altq ft?lw 3 tt^T q^r fttf?Rr altq 3 trtjt qr ?ti Rif ?M-q?d etlfidfcd tq^RlP # qWr #r 

o 

qT?£ qq ?t d"RT 319% TO?tqr qrq?T 3dR 2rtt Rtf^Ri qqq # qr qtr rtf ?rt Ptomtot pfrar # qq? 
# arroTarr % aw: # artq qqq tot altq aqntr PrtY fadKl qtt TOt^rfr 3r ?tl? qr toto rt qt ?q 3diq 
rrYt dRRt rt%toi fqr% rt? qqrt # qfr qtr 3 tott tot qrdRr tot qr arterT wtecrr rtI^t ?rt dp qq 
qttf fsYqqrr tor rr ^ d PqqY 1 

qtteRfr qtt ^frsq^T q? tRpt (qt^aror anttr) toF qRT-qqT tor tpst tortt £ 3ttq dR 3qr% tort pfraY- 
3 Yr qtRYqTOtq qtt ?<% qr rrtrt wrtt £ toY rtf 3r qnR d toYi rtf Yr dddd 200 3d.3d. 3R\qfr. 
?rt artr tottYt I" altq 3qr% rtr fqrYr qr tfit-tfrY ?rt Prorofr tottY £ ?ro£F toPto tdPqi qrdif 2 rY 
qq Pqr tot qq qrt qq rtort ftqq ?tdT t\ RF PtorPto- Yrk q?itdT It, toto altq ?qr Ptoi<Yi 

TOTTpY dt YlcT tqPRT ddlf ^Ml Pqr TOTT qq $ TOP 3ftq 3TWft RdT? q?P RTotF TOrPdf ?TO£r 

apr qfr tort qTR: $[ qmr q? - totortI^ Yt?r t\ Yt?r qro^r ?M araftY # £r tYrt qT^q 
qql^ qqq #T Rt TRRT qq qqTq Tt^fT ^ arTSTqqtr ^RT ^ fTRT trffq RRR ^ I qfc qtqRT 
HSdicH qqqfr 3R^r rit qqr> ^ hYi $41 f^rqqrq qR qqj Tj-i<h d. 4iq Oqi i^iqi tor i qiSfr-qrofr 
qqq # Yr ?qT f?rqqRqr qq qqr ^rflqro tor qq tqf^rqi rtot^ q?rft ^ fr f^Yror qq $ rrr RTTfr 
f r?jt f?RR qroq qq qro: qqR wrofr f fqr ‘RiFTfe^qr’ qr tiltR # Rrorfr ^ ^ 1 

11 . qtrarqr # 3q1qqrf?r # fero rr rto ^r 3fr qfrarr # torYt qtfeR allq qftRm ftqqt f^RT tottot 

qT%q TOq RrftqRT qft qY ^RfT 3R3frqqR % RR # qRTRrf^rqr TORT qqRT SRFqR qq qRT RcY dt qtt 

fqr% R3ft q^roaft # qtrarr qp^RT aftr qm% (sTR^It) % RTdqr 3^ RaRff qY 3fr fMq tot 
qr tor q^Rrr 1 ^ # qt arqlRqR qq ttoRTto Yr (RTTfqrtqrfYRT) ^ ^qrq, arorRrd Yrftqqr 
facRiqr % qRrot % arroror qR at to sttYwr qtt ?qr ?rY ^ qnR tRd Rt^rro qR qrqroq 1 
fqnqq wqrr tr (aRTtroRr tort wRftRqr |r) attq qR fqr %qr qtt Yrtlqro % Rtot ^qr 
tt^tqro ^ qror 3tRdT, t^qrR qror arqqdid altq qqRr^nroT # qrfttnrr $ \ YrRqqq R^tqro qt^st 

o 

tor ?rr cnroYqr tqro qrorro tot afr qqttRtqror RtR (YtqtRtr qtRRT) qRm - attq arqrfr RqR qrttqror 
qR qtt 3tro ^rtt Rrt qq YrRqqq qti qq l tRd’ rt ‘ardt^FR’ # atdftd qrq qq arrtnlYd ?Wr 1 
^qrt arqqro qq anter % f^R qti % qrRror qroro 3qtqRd ?tdT TORtr dfr ?tdT 1 altqltr qaqq 
qtr qronror qR^ - % faR ^ totoYT ?t qrqroT £ 1% 3T-qfrqqiq qtr qpf tld# dro arqqdid ^ qtr £ro-Yro 
^ qror tor 

^ TORT % qtYwroqqTOT qtrf dltdT 3TRfRqiq 12 eR^ RT fqqY arftiqT qTdR - # R3tqqfT qdtt TORtt 

|r dt aqrqtr arqRit qq qr dR dro arqqqR rt^rt t^RT toirt RT%q tortoIY 3 qrqq qqrq tott d ?t 
tori t^qfr qi^rqct Rit^rdi oRqqrdfr qq qqrqRdT qdRRR qqdd qR^ - qq qqrf^r ^r ditiro qr 6 

o <\ 

eRdt % qiq arq^R qroRT-qd % faR 3qr^r f^R qr qqqRdT qtran # torYt RTt|Ri 

12 . Pu-drat^d arPR+d RTdt qq wnd- ^rt tortt RTt^R : 

(qr) drqftqqR qtr qtdt qqdt qr 3TTO5T ddif q?dT rt altq aqrYr tort # ^troifr qq qttf t?RR dft t\ 
Rfc qqd # qsRT^r ?t dt 3qn£r qtrarT qqd tt^tqro qqrqr # totrYt rtIIr i rHY toPt # tott^t 
qq fdTTO ?TdR t^TRT (3TTqt§RT) RT t^RtYd TOR % fqqRTTd qT ett qi% dt 3 TOFf|qqR qYt fqr 3TTtnq 
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q? yl^d srfr f^n 3 tt refrt fir hfr # ^witr Rofr ^ ?T 1 Ri^oHi mRraqfr 
% srntefcr % Rnr frr Tratr # PM-dRi^d RRqqfr £r 3 tt3T £ > 
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U=h 4>FT # y<4d iHddT MU 5 ! 

f\ 

4f4IMd ^BTT 43F7 4HI«HI°-iJ ftdT | 

A|R ft44-<34fl # Gjf^md 30 £RMd d4> fl dt % d4°Tl<£l 43FT 
^3 Rl k 1 Af|d 4| | 


dldi cHHi *t 4f}y<H 43T MrA|(d 

A|fc 1000 4t 4000 d43 <£) 30 44M ffrr4'<Wr # 4f4Nd ^rpldcd 

4ts, T3tRW - i vra T3 T AT4 (if ilKd 

TTf) S(dKT 43*53 dtnr 4md t 1 

d4> ft dt d't’dl'Til ddl <44-d t 4<n)<4i dml y<4K <t> <Hl 43 idk 1 

dt^AT 1 


4)°-dd 3T2raT JHirSoHcH dlfM ^ 
f^J-qPlcf 4)4^ ft$£ 

Td4 43FT 47 1 <HIo-i) ft <^4lt <4ld 4) Rj-i|P|c4 4)J-^d Zt f&d ft dt 
arrdiAfl 3rmR dr aiAfij ai < 410-1 ^rdd Rh<4c4ii ^t 14-d fci 

dS-IK 0 "! 4t cCloil <4 m 1 4) <HII<rl<r|cH All v3l«"A| l*i>& Cllol dd-41dc|l4l Af3t 

JFF^JTAfr 43d 4t 3Tdtrq- gtRrd" 437% 3d - dT zM t^Af dAT RtAFT 

4(2) #3 37tf[d ttdTT fodT 3dT 4T43dT |t 1 

d(tdt 43Tdt # <HlK3<Hd dT df£d3 ft^T dT 3Tdtrq- 1 

dffdt 43Tdt # 4fcc4 f&Z ft^t dT 37TdTAfr 43d Tt 3TAfdd- | 


4>ld ^ 443 3ft7 TT/dldi 37U 4T 

ftdft TJ<4 <4ld 4T 4HI<H 1 o-A) 4 nM 3t TJ4> 3TtT Tt <H4dlA|f 4T 

■H4dl’4s4i|c|dl 41 s|-cr||J-|cH ^cjUl 

, d< r ll5? ^dl $1 A 'dsj -tr| 1 <HcH 4|cJU| c||A chid d-I^CI^JS 

%f^t fW dT d433tt$t ddT %-d4.«T|cRldldl 443TT % 43Tdt #3 
fdt^T Afdd" 1 

dtdt 3ftT 4t <H4dlA|f %tt€t d43^Mt 43T3T ^3 fdT# 3Tdt^d dl^ 
f|34tt 3tt 43FT # dd" fRIT 43T 3Td4T ttdT ddT^T ddR 43T 

O 

30 £RMd ft 3dT^ 4T % d4.«TlcRl 43Rfr #3 RfAt dtnr | 


M4Rl<H£dc?l 4>ld aHdt^W f^AJI 
^RTT/t^TT 3TTqt?W fodT ddT 

<Hch«Ti4ti 4>m d"dT % d44)<£l dldl y+K ^ 4>ml #3 Ria] 

37ddTAfr Tt 3Tdtnr | 


dT<4 <£l sJoHIdcTl # ff:D 4-id?J1 
1^fcWdl3fr 

y r A]<4 <Hm^l mUR^Rai! % 37<h<hk Qu'jii Q411 diudi 1 

0 

dl^ drarafr dltd" didMd arwdd ft^r 4T ardddfr dd 

dT 3Tdtnr | 



diRld 3flr/3TddT 444 dd ^t otlu) ycilfcf d^IT A|l<)4| 

dfc 3TTdT3T # 3Trdf?t43 43^3?TdT t^-TOFT ft dt 3rTdTAfr dd 4t 

ardtJAr i 



fc-4.1 dA|<H4 374-dlAj) dd 3HA|1dA) 

s <\ 

^dT3t dAFTT 3Tdtrq- | 



^4U| Aid # 4flAldl 4T dT auqt^Id' ^3 sTK ^Icjuidl 30 ^Rl4d #3 
3F2F ft^ 9T dtAAr 



A|R <4l<H<4ld # 4Td43 d - ft dt A|1<I4| | 

3dtt dT4T # f<4dlfd ft dt 3FfFd 



3TTdlAj) 44 37A|ldA| | 


(4sT) 33=3ffc3TT 4toFt # f434TTdT/f434TT4fr dft ft I 






398 


RRFRFRRqR, rr? i, 2014 (RiRjd 10, 1935) 


[' 4 FT I —1 


(R) 3FF#T RFcT 3FRt§F ^FoFcT 3^ s? RF djFF 3lFT 3TR!§F cRF? qs|l°} #F f^F^F 3FRFF ^FdF RF <HRch) 3FcT pRt 
£ rf dfr (ar^tfr ftf? art ?r rftF rF £fr Tm^rr di^n) 1 
(r) 3fr£f frfFF ^r rrfrr 3frf$f £ rf d^T alk i5T^fr rt^Ff fFrffFF £ rf dfr ftrf 3rrf for rf tFRt 

cSlR |? RF d^) I 

(5) 3# # Rtf ^wifr f rf dfr 

(R) 3TT FRR s? RF dfF 

(fs) 3fff eii^lRlcH r£F ?f tftRFRr ffTrr (^r )rf RRRfR 1 

(3T) 3d% 3FdF, ?FR *FfF ^F sldlcjd 3fFl F^RFFF 3FRF5T f RF dfF afk 34B£F RfsFRt dofr-dFFFF FRcFR FRF 
Tt ttCoTTfr f RF dft | 

(?r) 3TT Rtf fSlTSIRfr FRRF ^T ^WTtT f RF dfF I 
(3T) Rtf dc-ddld FFTRdF RF 3tR BfF f? I 

(3) RH# F%fFF 3FF RF 3M sHdlO % F^RITR f RF dfF FF^tdTF RddFlT R3d RF RdF RTF | 

(3 ) wr £ 1 % ^irt f rf dft 

(5) 3?r Rtf RRitr (R^Pi^d) fFr f rf dffi 

13. cFRF ^t^RfF # fodft Wr 3RRTRTRT3fr RF RdF 3RTRT, P[df FFFdFdR ?nftft.R RtFSTR % 3F1RFT 

RT dfF ^0T 3FF FTRdF f, f^HT iRFFF RF tftRtRPff RtTSTR ^RdF 3dft 33RFF3RFRF RF t%RF RFTTRT 

TrafljH d-fci di4l RtrsFF # aFPw frf 3 - ffrrf rf^fh foRF rfrf fi 

Sd^RFF # 31F?rftR rFtRRF % Rlt # 3RfFR RRF!fr R)fa>cdl Rtf (RF^FH 3d3ftRRR; # P%dFFF 

qtrsn rfP rff^) tr 3Ft,Rar 3 ft atf^w ^tam 

3fr f^r# dt 3^ ww-qR # 3 Tct?r fr dte 3 fttti qfrsr^ arq^fr rtr f^a - 

^TT RF%q f|3 3TJFt3^TT TF ar^Fd' 2F5TdTq^T fJjfF ^ ^TtlT q??r ^F 4Rn^lT ^ RT d^F I 
fewpjft:- 3d3tF3cnTF ^ ^dlcl^l ^T 3FT?fr 1% Sd^d" 4FdT3Ft % f?HT 3T(^T dt?ddT d4 t^rtfFRW ^R^F 
% fdFrr rRfc4 rt r-'^f 3^tqRf Rti % F^cffrf 3^t arlFoF qR^" qq qFFf ^ dfr ^ 

dft FFM # R2FR RFt ^F 3FFR ^ # RcTFFF # RWFRdF % dRtF # Rddd" f^R - RIF FRTFW #F 

Rt # cRTdcfT ^ RR dF FFW( ^FFt RFt RFRdF 13R ^F fdFRTd' % RRcft t\ ^BF yRTR 
3d?f)dRR q^F R?FR 4FttdRF RFi £r3T^F ^F dltFa - TF TJR dfl^F % 3FdgR 4?F dRdF RFFeR 

RFdT ^Ft ^HtdRF RFi % RTRdF 3RfToF ^R^F # RTSfrFF RT F^RR dfi" F^RF 3TFTRFTI 
Rft RRR RFi #F F^F^TR # RddFF # RdFddF % Rlt ^ FRTFR % RR ^ 3d3flRRR FFFI4R FRFlR-qR 
Rt dF fR FRFTR-BR RT 3R ^IRd # F^RR dfF F^RTT 3FRRT 3FR dR F^T aRT^ RRFUd' #FtRR 
^f^SRTdT RF fRT 3FT5TR RF dfe dfF ?FRF F^T R|T y74[UT-qR fR d^R % R^T RTR % RFR fF IcRTF RRF 
|F F^3 34RflRRR 9?^ ^F fT TtRF3ft % f?R ^FftRcF RFt 2R1RF 3FRF7R rFF^T RF^ aFR^IRR F^RT 3FF 
RRF e?Tl 

o v 


j^f^chH «fr£ # F^qlt 
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■T)ft9>d qtraTUT % ddfts'fd ft fftR PU-dfolf4sld ^ra^TT £r RTcff t'- 

?llflk9> RfjRdl (fftRftTT) % fptTT 3fCRTTT Rift 9Tcft ft dRftJd 39ftft9Tft ftf 3TRT 3fk ft4T99<9 

(Rft ft) ft f^nr ^ioTTf^r TRftf RTfftri 

fftftf ftft c-yfftH ftf 4f?d93 Rftrr ft 3Tcft ft fftR Rftzr 4RT=aT ^rrcrair, ftrrrft 91ft ft RRTfftRfft 4R93R 
rt PirRr RrflftRft (3TRftftd arRTfftft) 9 ft R^r dRcftfr dft £ fft 3ft 9ftf ftftr ftrdkr rt snftfftd 
^ftcTdT (9Tfftft $°-4ifft£l) dft £ fftRRT 9fT 3TT ft9T ft ffttT 3RTRR ft RT 3Tlft 3RTR9 ftft ftf 
ftsnRdT ftl 

RR 9Td Rd=9 ftftf RTfftj % RkRdT 99 R$d 3rfftsR ft 3ft 3cfdT 4R9R ft fftlddT 9ftdTd ft 31ft 
ftfftfTR RtTSTT 99 99f3 4RRT 3t?R fftRRT 93RTR ftRT RRcT 934dT 3lft TRRft fftRfftH % J^ftftgift ft 
dTdft ft 3T93TR Red ftft RT RRR - 9ft ft?TR RT 3T4TRfftftf 93f ft93dT ft I RT2T ftT RfT 3ft ftfc 93T 
fftRT oTHT fft RfT RTd ft9R ftRddT 99TRT ft9T ftf RSTlRdT 99 ft 3lft 3dftl991T sfft 3TTclftdr 934ft 
ftr RRTer 3R ^tr ft dft ft Riftr Rrfftr srrft fttft ftdT ftftr ftr ftr ft9R 93R RfftftRfftft ft 
ftftddl 93TTRT ft9T ft 9TR93 RTdT RRT ftl 

RfftR jj-fticiciK ftr Rftsrr ftr fftrcr fftftf ftft sirtt ftf ftfftbd ftrft ftr 4T9TR' ft trt ft Refttfftd 

fftRT 3TTWTTI 

ftr 3dftl9RTT 3T-fftdlftf/R?TRR3 ST-^dlftl 3lft 9>f?^6 3T-RR fftdlftr (3dlPl9, 49) dRT 4TRTR93 3T-RR 
tftdRft ft H cCl 9R ftl 9 9d ift k 1 oi I ft ft 3dft 3TRcT ft 9T 3TRrT ft 9T^T ftddcT 99ft 9R9T ftl J ll I Oft 
JdftTcRlR ft RTRft ft ftft ftt 3TqdT RR FT>R: R9 ft cd9R 9RdT RTlftlJ fft 9^ ft9RR 99ft ft fftR 
ftRR ^ RT d^t I 

ftfftfTR ftft ftr ftftrt ftNftRr Rgftr dftnri 

ftft dwft ft ddlft 9ftf 3dftft9R d999ft ftdT ft fftftftd' ft fftR 3RTR9 9RR fftUT RTdT ^ dt fttt 
dk 9T 3dft 3Rft99T fftu Rift ft 99TR 3dftl9RR 9ft 9dT9 RT ^9^ fl fftdR ftfft+d ftft ft Rt 
Wft 9dTf ft 39T99 fftRTd Rftd dft fftdT RT R9RTT t\ 

ftft dTdft ft Rft ftfft999 ftft 99 R^ fftRR ft fft 9Rlft ftRT ft fftR 3dftftRR ft 3TRftd 9dT9 
Rift gift tftft-ftrft mrftr (ftfft9Rr rt dffftdR) strrt ft d99ft £ gft ftfftrR ftft strrt fR 

RT^RT 99 9RRT 1ft99ft fftRT RTdT RTfftTI 

fftRfftd" 9Tf!f99fr 9RRT ?R 9lt ft 3dftlR9R 9ft ftft ftf TIR Rfftd" fft9 Rift ft 9^ Rldldd' dft 
R9 ®Rft ft RT9 dt 993 ftfftdRT ftft ft RRTft 3R cijf^d ftT JRfftRd" ftft ft fft9 93?ft ft 
RftfftrT 9Tft}99ft 4-4 ri 4 ^1 

Rft ftff JdftftRR 3RRRft dk 9T 3RftjR 9RR fftRT RT9 df ^RRT 9ft5TT ftT 3T9fft RTSIRRdRT 9dT 
ft 933T I3R dftft ft 9id dft ftftf RTfftTI fftflftd 3TRfft ft 414 R4 4,4141 RffSTT ftf RTTJ dt ftft 
3dftf4RRf ftf 3fk arrft ftr arafft ft fftnr arrRRff ftk rt 3TRkR ■Efrfftd d 9R fftRfftd ft fftnr 3dftr 
RfTRdT ft ftftR ft 3TRRT t fd fftdfftdRt ft fft9 3TRftd f ftTTT fftftd 3ffftR TR ft ftRT RTdT 
RTftTTI 

(93) 3dftft9R 99 93Rd‘ 3fk RTdW : 

arqftf ftfl93R RtrarT ft qft jrftftRRf 9ft ftRdfftfftd" 3TftftftT TtrftT ftftr Rrftrr afk 3rrft rtr" Rftr ^ 
RftPRT (ft9Rfft?rd')9T RRT5R 934ft RTftTT | ftlft ft9 RTT dft ft, jftdf^d ftdTRftf ftf 3TR 3TT 3*ftft9R 
9ft ftftRTR ft tRTR ftdT RTftTTI 





400 
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[w\ 1—1 


1. 3RRT 5TT3T 'CRT PUsTI 

2. 3T>Rfr 3TRT 3fk 3RR R2JTR RdTR 

O 

3. (4T) ^RTT 3TFT TfR^/JTcRTRfr, 3RRfr, dNII^u^ dddlPl 3Trf^ # TF PRfT dTp* P RsiflTd ft PF<H44 
3fpTd ^ 2£TRt TT 4TR ^tcTT ft I ‘BT’ RT ‘7#’ P 3RR £rPFTT I 3rcR ‘BT’ Zf eft 
37T oilfrl RF <HI<H 4dl4 I 

(TsF) 441 STFT^tT 4T3fT ^441, -Mi-Mi 4R dldl 4 tI^ cjRR kksFK, sjf^TsfT oPsd) 4TT 4cidl RT fZTZl 

Prq qszrr, 2J4T $ trt 3trt, srtt, Prt # 3tzntr, Pqrt # Hfrartr, zt# 3t stft, RztftRzr 

<\ f\ • f\ 

tj4HrT^RT |3TT ft I 

(71) ^rtt ^rtr Prfr qrtf ^mrtr rt ^fcn, Prt% 4rt°t ?w r rt jtt afk 3RR zrfiqrar 

RT RpfonZ $cHloi Rt 4I 7RTT ?t, Bt ? 

4. rtt 3TTqq^r artU^r rzt rt f^rqfr cjdt 4 trw $ FPqfr F^rzt # artfRdT (zPrPrt) b^ ? 

5. arqzr qftRR % rtst zF PiMrarad ^fkr i - 


1 

2 

3 

4 

5 

6 

7 

8 

nft PtHT 

jfl^d ?t dl 
3d^r sra- 

O 

3ttr -t-d k^t 

# 3rarsjT 

m * 

•H'H'il f4dl 

3inr 

o 

3ik 

^>T «hl<u| 

3iNi ftci4 

Mlf 5fH^H f 
3d#r 3inr 3ik 

o 

;£r 

3T^Rn 

31W 4> R»'d 

# «Hr 4 l 

$ f£r k 

3TW 3ftr 
<Hc^ ^>T c bK u l 

R *Hlc1l 

jHl^d ?t hF, 
3d^r 3im 3ik 

•{-qi’t-wr 4>r 

3rar«iT 

3T3T2T «Hlc1l 

3irzr 

o 

3ifc 3^5 
^>T c hK u l 

3iN<fi ftid»fF 
^r oftftd f 

3^T^t 3TRT 

o 

3ttr <-qi<-4Tzr 

i£r 3rarsrr 

3)n4>i F4.d4t 

qgffii <»irq 

?t ^ |, 3d^T 
3TO 3ik If5 
^>T ^5TFT 










6. rP P^fr zFFiIrr Pft zF arrq^T qtrarr ^r ft ? 


7. 3R qq 3RR BT zF Bt dF RdRT 1% Prt pRT/F^ZT TFRT3rF #T 4RUT qpFSTT df ?FF ? 

8. H'TlSTT cM cjldl Wlft} 44-fl 4ifd dT ? 

9. qrsr afk 4T?t zlf^d Pfi pn ? 

o 

10. zFftqrd gFt qtrarr qrr qftdTZT dfc arrqdFF RdTdT trtf bF ardcTT amroF ttwf bF l 

11. #r RdreR SRted draft 3ddT #fr RRpdmr otrt4tPf trft P^rrt 3wttit ft rstt ^ arq^r 

2FRRT £r PRfr 7RRTT P+P RT f^Rfr TRTcT dW4,l'Tl 4^t IMP' % pFTT 4TRR ^T 

aic-d^d PRfr §fr araP^r RRfr dnjjfi alk r74tr tr aFc-d^d P4t?d Pnr aRfr^ rrt 

o 

qq^cnt 4R 3TRfr ?7TT I ?Fpr TRRTnr ^RT R flRfr Re^RDt RRTTr 4TF tt^qidl oTTTRIT | #<5|RfT[R' 

% gfkrar 1%Rfr 3fr rtrt ^qfr qrtf 3TR4qfr PtrPf ft Pr 2Pr qtif rrh rrrt ^r ft rt PRfr 
JH^e-dMu'i ^RRfT Ep %qRTT ft dt #fF TFRTCT TZ 4fR ^F 3TTTRfFI 

375tpRR ^T eRdTSR; 
3W 39lP?TPr # ^TtTTSR - 

arwrar 


y 44-1 

3TTfre^Rt # ?ntrftqr qfrarr ttt jtf^qrd git ;£r pqlt (Tq) aq^tra^R qq rot) 


1 . W4 PdRT 


aR75T 


RRTTFR 


TRTR 
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few TTFTcTT 3frfW TTlTT 

cjoW 4>c \ (olrl 3cTlT TR) 

2RW # # |3TT MRcj^d 

STcfr 4T Rt . 

i. ) WT TTTTT TfRRT TT . 

ii. ) TTT RW 'IT . 

2 . t^wt :- ttrnfr 

3 . fe > 

(1) fentr. 

(2) wftfr . 

(3) 4WT few 4T fe . 

(4) Tfe % fe (feR 3fe few) . 

(5) 'feB' # 3TW. 

(6) Tfe femw (feraw Tjferfr) . 


(7) t^fer #ToW # fe^WT 


ifo <£T cffcl u ldl 

% fei 

tt 

# MIcK J|)d Rldk!cH<H<H 

c£T # daK 

sTT.^. 



TTTT # <r|oK 

■TT.^’. 



(c^raR) 





4. <+>I<H R-l'TlSlW TWW 

o 

5RTT chM gTRTT chM 

5 . ^jftwr sirfri'p 

6. fetf # ?TTW 

7 . ?grw err (tnferr frfew)- strife TtrmRfer w Trirr % awr tt fetfr 3 rwww 4t tw 

pRTT s? I ^ Mdl cWT i? cfr 34TH<HI<HcHI 43T TTT szftrr $ - 

8. ferrar°T dr (TRwqfetr Rfew) 

(4T) ^w aftc arifeF fer (awtfep ferr) 
dfcT (fe) : 

Tri' fer w 

25 4K 4><ilU crilrl <sjI<3 
TkJTT olio) fe 2 fe siic; 

(T3) $TTT RfeTfefr'.SWWTtfeT. 

9. 32R (fe) fer TT?t TT^TWWT ?feTT 
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4 K 4 44 frprt, 4 % i, 2014 (w ^4 10, 1935) 


[4FT I—1 


(41) 3414R 413W 933fT : %R1T, f%%t, 4$, 344T 
(F4) (F4) F4WF1 3%£R 

10. H%4fir <% (4%T f^TRTT) %^44 4T 4T%FI41 31WmR3TFlT 

44 FT^FT. 

11 . rtr% r (rrfWrt f^TSTr) 

4itf 3 ift4R4tit. 

12. 3T4444 FT4 (!%}%%%% f^TF^T) 

?T=l%fF% sflF%lR% 34% 44 4l)f FT%cT: 

44 qtram- 

<\ 

(41) %FTT f%4lf 4334 £ 

(F4) 3%%h ^T^r (f%fi%i4i Ft%£T) 

(3T) 43<|4RT 

(r) ?rf4r 

(5) 41IFdF1 

(^) (%ri) 

13. SRT 3T3-^2}t % 34TF4 # %fr 41% 3131 t %%% 44414 4?" 3F1 Flcfl 3l 4^%i 4lt FTCRTTIT FT 

Crater 41 % % 3 %%i % F 141311 £ %% 4t4i. % f%7 g^r 313 -rrJT ^ 1 

ftcq'ofr:- flllon air^Rff %# # 4m # 4% 4? w 31134 £ % 341 frri 4rf firw 4t 

IF% arftj^r ara% ft 43%3fr £ Ffr %%rot 9 % awm 34t air^iRfr 3% 9T 2% a%R4 %f%i 

4R %4T 3TP741 I 

14. ( 41 ) ai^slf 44 1%ft fT4t % f%7 4414214 4%stot %i4T 34 m £ affc 4er 34 % 4><%4i 43t 4re%34 

3141 PkcU %4% 41% % f%7 41% 4444 FT 4%4 4T4T R4T £ 3% 341 %4T 4141 % f%7 314%4 
344141 3RfT %. 

15. 4^ 3144% 1%43 4141 % 2%4 £ | 

f%q%r-i > 4% Pu-drar&d 3 % %%% # ft I^Ffr 441 # ai%r f%q%r %4% 4 % 


(i) 4%4 . 

(ii) .% 44441 3RfR4 

(iii) .% 444W aR^iRfr f^t ft a%%4 


f%q%-11 ai^sff 44 jldRl 444lt 34% gf % %T 444W ^T 3%4 : 31 31% 3Tt^3T3T 4% 

o ° 

% FT^T £ 3% 4eT ^dRT 17441^ 31% # %4ft 31% 4T %3% t\ 

4=?rr3T : 

f%T% : RFUCTT 

aRzrar/FidFRr/FidFRi 
%t4R1 % 4%F 


^44 -II 

3T3-4r?ff 44 4>4l<H/t|'l 6 i u ll 


1.3144T 4R1 %% ( 4t 3151% # ) 
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3Tflsfr'flW WRTT 

O 

3T3-TT*if #T £TdT«TT 

aqipsiPr # ?rdrai PPr 
qri % arwrar #r ^RTrarr 

j}feq,d £cTRT 33TT 3TTCTJTT 

f^qufi > 3T3-^2ft u^Tt srfq- % ;qqtr Pu-drar&d 3Pr # *r P^fr qqr # 

3T^fr pcqufr ftqq£ 4p| 

3T3--ZT2JT qrr dm. 


(i) dtm . 

(ii) .#r qqmr 3mfm 

(iii) .% srrut am^mfr ^qr *r aratm 

Rim : 

Pdfe : eTFdTSII 

3TWTST 

^re^RT 

ITCRI 

Pf^Fm # dt?I 


qftftpe-i 11 

=m R^tarT ^ antnr qr Pm qp P Pnr apt # m 1? 3d% ?ratr # dlifpm Pcrw 

1 . dmfm aPmPqr 
<\ 

(1) 3qtdTPT4T/3T^1P4,^ci mi4dPci, Tm^-qi 

<\ c\ " ■• <\ 
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dRq qq TTmi, TfT^ l, 2014 (W^J/T 10 , 1935 ) 


['4FT I—Wrg-1 


(4T) Pwfqvi % f^r tot w 3^p?fR^Rt qfr $ # araftf f^nr qftatefT qr i 

qr ^ araftf §fr qq £ 

(isr) qftatefT araitr % ^tror s^fl^R qrf qflrmr 3fk firm 411 ^ht qiRf qqT wr err^n 3fk Wr 

HflSTT cT^TT MflSTOT T TRT < +>4'^ gl d 'l 311 TT5T3T y iRlchlf) q<3KI faf^d f^qj oilk 1 I 
(71) dRcfRT 3#5TTf^|cF Zf RufiRd ^rFTJTToT 


sF.TT. dTJT:q^ qq =TT3=r 




d )s add 


1 . 

2 . 

3. 

4. 

5. 

6 . 


^3dlf?l4> 

<\ 

CjR^Ci ^l3-7llfo-| t tl 

c\ 

aitfrmr dtTnfzfqT 

<\ 

Rltm (3Tft.) 

39' mf^t?14T(3Tft.) 
3191 deSlf?l^m(3Tft.) 


td TT f g-3 *. 15,600-39,100 
td Rf g-3 15,600-39,100 
addl^ -3 *. 15,600-39,100 
addl^ -4 37,400-67,000 
add^ -4 *. 37,400-67,000 
add^ -4 67000- 79000 


5,400 

6,600 

7,600 

8,700 

10,000 

3 Rt^r^iTT 41^4, gfli # 3T 


9971. dld:M3 qq did 

^fiftad - add did 

j )s add 

i- ardtfacbfad; 

addl^-3 15,600-39,100 

5,400 

2- 91^5 3T3ffRlqTfa^ 

<\ " 

add^-3 15,600-39,100 

6,600 

3- aitfrmr ardfiTTgifa^ 

add^-3 TF. 15,600-39,100 

7,600 

4- f^iqr (3T3fif^r) 

add^-4 37,400-67,000 

8,700 

5- jq - df!iR)am(3Td1f?i4a ) 

add 1^-4 37,400-67,000 

10,000 

3T-TT <H^lQ^l c h(^1lrl c Pl) 

add^s-4 67000- 79000 

3 qfcRlcT qiRiqi cjRi # 3T 


q3.?i. 

didk-a q^ qq did 

^fri^TOr adddid 

d )s add 

1. 

4dl4dfa^ 

addl^-3 15,600-39,100 

5,400 

2. 

<dl4dfa^ 

addfg-3 15,600-39,100 

6,600 

3. 

anfrm <di4dfa^ 

add^-3 15,600-39,100 

7,600 

4. 

f^^iqr (4dl4d) 

add^-4 37,400-67,000 

8,700 

5. 

3qr deuPiamRdiqd ) 

add^-4 37,400-67,000 

10,000 


(£T) ttoftt w ^Tizr-^ra- 97 TreitfaH Rf 97 m d# f^wf % awm q^f tr 3 ^tht M zf 


MdVdf?l # snrnrfn 
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MINISTRY OF MINES 
New Delhi, the l sl March, 2014 

COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2014 

No. 4/3/2013-M.II -The rules for the open competitive examination to be held by the Union 
Public Service Commission for the purpose of filling vacancies of Geologists, Geophysicist 
and Chemists [JTS Entry Grade Group ‘A’ duty post] of Geological Survey of India and Jr. 
Hydrogeologists (Scientist B), Group A, Ministry of Water Resources published hereby for 
general information. 

(1) Category I 

The details of posts in the Geological Survey of India, an Attached Office of Ministry 
of Mines, Govt, of India to be filled-up through this Examination, are as follows: 

Name of the Post : Geologist, Geophysicist and Chemist 


Group 

: Group ‘A’ 

Pay Scale 

: PB-3: 

Rs. 15,600 - 39,100 with Grade Pay of Rs.5,400 

Service 

:(i) 

Ministry of Mines, Central Geological Service 
Group ‘A’ Rules, 2010 


(ii) 

Geological Survey of India Geophysical Service 
Group ‘A’ Rules, 2013 


(iii) 

Geological Survey of India Chemical Service 


Group ‘A’ Rules 2013 

Category II 

The details of posts, in the Central Ground Water Board, a subordinate office of 
Ministry of Water Resources, Govt, of India, to be filled up through this Examination, 
are as follows : 

Name of the Post : Jr. Hydrogeologists (Scientist B ), 

Group : Group ‘A’ 

Pay Scale : PB-3: Rs. 15,600 - 39,100 with Grade Pay of Rs.5,400 

Service : Central Ground Water Board, Central Water Services 

(2) A candidate may compete for any one or both the categories of posts for which he is 
eligible in terms of the Rules. A candidate who qualifies for both the categories of 
posts on the result of the written part of the examination will be required to indicate 
clearly in the Detailed Application Form the categories of posts for which he wishes 
to be considered in the order of preference so that having regard to his rank in order 
of merit, due consideration can be given to his preference when making appointment. 
N.B: (i) No request for making subsequent addition/alteration in the details 

indicated by a candidate in his Detailed Application Form will be 
entertained by the Commission. 

N.B: (ii) The selection of candidates for the posts of Geologist, Geophysicist and 
Chemist in GSI and Jr. Hydrogeologists (Scientist B), Group A Ministry of 
Water Resources shall be strictly in accordance with their merit position 
in each category and number of vacancies separately. 

(3) The approximate number of vacancies to be filled on the basis of results of above 
Geologist, Geophysicist and Chemist Examination in GSI, Ministry of Mines and Jr. 
Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources will 
be specified in the Notice issued by the Commission. Reservation of vacancies among 
the vacancies of Geologist, Geophysicist and Chemist in GSI and Jr. Hydrogeologists 
(Scientist B), Group A, in CGWB, Ministry of Water Resources reported/notified to 
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be filled through above Examination, for candidates belonging to the Scheduled 
Castes, Scheduled Tribes, Other Backward Classes and Physically Handicapped 
persons will be made as per Govt, of India rules & regulation in force. 

(4) Appointment of the selected candidates based on the results of the above examination 
will be made initially on temporary basis. 

(5) The examination will be conducted by the Union Public Service Commission in the 
manner prescribed in Appendix -1 to these Rules. 

(6) The dates on which and the places at which the examination will be held shall be 
fixed by the UPSC (herein after referred as Commission) 

(7) A candidate must be either: 

(a) a citizen of India, or 

(b) a subject of Nepal or 

(c) a subject of Bhutan, or 

(d) A Tibetan refugee who came over to India, before the 1 st January, 1962, with 
the intention of permanently settling in India, or 

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, 
East African countries of Kenya, Uganda, the United Republic of Tanzania, 
Zambia, Malawi, Zaire and Ethiopia or Vietnam with the intention of 
Permanently settling in India. 

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall 
be a person in whose favour a certificate of eligibility has been issued by the 
Government of India. 

A candidate in whose case a certificate of eligibility is necessary may be 
admitted to the examination but the offer of appointment may be given only 
after the necessary eligibility certificate has been issued to him by the 
Government of India. 

(8) Age limit: 

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological 
Survey of India, an attached office of Ministry of Mines, Government of India: 
A candidate must have attained the age of 21 years and must not have attained 
the age of 32 years on the first day of the month of August of the year in which 
the Examination is to be held [i.e. as on 1 st August, 2014] i.e. he/she must have 
been born not earlier than 2 nd August, 1982 and not later than 1 st August 1993. 

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, 
Ministry of Water Resources: A candidate must have attained the age of 21 
years and must not have attained the age of 35 years on the first day of the 
month of August of the year in which the Examination is to be held [i.e. as on 
1 st August, 2014 ] i.e. he/she must have been born not earlier than 2 nd August, 
1979 and not later than 1 st August 1993. 

N.B: Candidates should ensure that they meet the age eligibility criteria for the 
post mentioned above for which they are applying. 

(c) The upper age limit will be relaxable up to a maximum of seven years in the 
case of Government servants, if they are employed in a Department mentioned 
in Column-I below and apply for the corresponding post(s) mentioned in 
Column - II. 
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Column -1 


Column - II 

Geological Survey of 

(i) 

Geologist Group ‘A’ 

India 

(ii) 

Geophysicist Group ‘A’ 


(iii) 

Chemist Group ‘A’ 

Central Ground Water 
Board 

(i) 

Jr.Hydrogeologist, Gr. A 


(d) The upper age limits prescribed above will be further relaxable: 

(i) Up to a maximum of five years if a candidate belongs to a Scheduled 
Caste or a Scheduled Tribe. 

(ii) Up to a maximum of three years in the case of candidates belonging to 
Other Backward Classes who are eligible to avail of reservation 
applicable to such candidates. 

(iii) Up to a maximum of five years, if a candidate had ordinarily been 
domiciled in the State of Jammu & Kashmir during the period from the 
1 st January, 1980 to 31 st day of December, 1989. 

(iv) Up to a maximum of three years in the case of Defence Services 
personnel disabled in operations during hostilities with any foreign 
country or in a disturbed area and released as a consequence thereof. 

(v) upto a maximum of five years in the case of Ex-servicemen including 
Commissioned Officers and ECOs/SSCOs who have rendered at least 
five years of Military Service as on 1st August, 2014 and have been 
released (i) on completion of assignment including those whose 
assignment is due to be completed within one year from 1st August, 
2014 otherwise than by way of dismissal of discharge on account of 
misconduct or inefficiency or (ii) on account of physical disability 
attributable to Military Service or (iii) on invalidment. 

(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have 
completed an initial period of assignment of 5 years of Military Service 
as on 1st August, 2014 and whose assignment has been extended 
beyond 5 years and in whose case the Ministry of Defence issues a 
certificate that they can apply for civil employment and that they will 
be released on 3 months notice on selection from the date of receipt of 
offer of appointment. 

(vii) Up to a maximum of 10 years in the case of blind, deaf-mute and 
Orthopedically disabled persons. 

Note I: Candidates belonging to the Scheduled Castes and the Scheduled 

Tribes and the Other Backward Classes who are also covered 
under any other clauses of Rule 8 (d) above, viz. those coming 
under the category of Ex-servicemen persons domiciled in the state 
of J & K physically handicapped etc. will be eligible for grant of 
cumulative age-relaxation under both the categories. 

Note II: The term ex-servicemen will apply to the persons who are defined 

as ex-servicemen in the Ex-Servicemen (Re-employment in Civil 
Services and Posts) Rules, 1979, as amended from time to time. 

Note III: The age concession under Rule 8(d) (v) and (vi) will not be 
admissible to Ex-Servicemen and Commissioned Officers 
including ECOs/SSCOs who are released on their own request. 

Note IV: Notwithstanding the provision of age-relaxation under Rule 
8(d)(vii) above, a physically handicapped candidate will be 
considered to be eligible for appointment only if he/she (after such 
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physical examination as the Government of appointing authority, 
as the case may be may prescribe) is found to satisfy the 
requirements of physical and medical standards for the concerned 
Services/Posts to be allocated to the physically disabled candidates 
by the Government. 

SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN 
NO CASE BE RELAXED 

The date of birth accepted by the Commission is that entered in the Matriculation or 
Secondary School Leaving Certificate or in a certificate recognized by an Indian 
University as equivalent to Matriculation or in an extract from a Register of 
Matriculates maintained by a University which extract must be certified by the 
proper authority of the University or in the Higher Secondary or an equivalent 
examination certificate. 

No other document relating to age like horoscopes, affidavits, birth extracts from 
Municipal Corporation Service records and the like will be accepted. 

The expression Matriculation Higher Secondary Examination Certificates in this part 
of the instructions include the alternative certificates mentioned above. 

Note 1: Candidates should note that only the date of birth as recorded in the 
Matriculation Secondary Examination Certificate or an equivalent 
certificate on the date of submission of application will be accepted by 
the Commission and no subsequent request for its change will be 
considered or granted. 

Note 2: Candidates should also note that once a date of birth has been claimed by 
them and entered in the records of the Commission for the purpose of 
admission to an Examination, no change will be allowed subsequently (or 
at any other Examination of the Commission) on any ground whatsoever. 
N.B: (i) The candidature of a person who is admitted to the examination under 
the age concession mentioned in Rule 8(c) above, shall be cancelled, if 
after submitting his application, he resigns from sendee or his services 
are terminated by his department/office, either before or after taking the 
examination. He will, however, continue to be eligible if he is retrenched 
from the sendee or post after submitting the application. 

(ii) A candidate who, after submitting his application to his department is 
transferred to other department/office will be eligible to compete under 
departmental age concession for the post(s) for which he would have 
been eligible, but for his transfer, provided his application, duly 
recommended has been forwarded by his parent Department. 

(9) Minimum Educational Qualification 

A candidate must have: 

(i) For Geologists Gr ‘A’ in Geological Survey of India 

Master’s degree in Geological Science or Geology or Applied Geology or Geo- 
Exploration or Mineral Exploration or Engineering Geology or Marine 
Geology or Earth Science and Resource Management or Oceanography and 
Coastal Areas Studies or Petroleum Geosciences or Petroleum exploration or 
Geochemistry or Geological Technology or Geophysical Technology from a 
University incorporated by an Act of the Central or State Legislature in India 
or an educational institution established by an Act of Parliament or declared to 
be deemed university under section 3 of the University Grants Commission 
Act, 1956 (3 of 1956) i.e. recognized University. 
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(ii) For Geophysicists Gr ‘A’ in Geological Survey of India 

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. 
(Exploration Geophysics) or M.Sc (Applied Geophysics) or M.Sc. (Marine 
Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a University 
incorporated by an Act of Parliament or State Legislature in India or other 
educational institutes established by an Act of the Parliament or declared to be 
deemed universities under the University Grants Commission Act, 1956. 

(iii) For Chemists Gr ‘A’ in Geological Survey of India 

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a 
University incorporated by an Act of Parliament or State Legislature or other 
educational Institutes established by an Act of the Parliament or declared to be 
deemed Universities under section 3 of the University Grants Commission Act, 
1956 i.e. recognized University. 

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B. 

(a) Master's degree in Geology or Applied Geology or Marine Geology from a 
University incorporated by an Act of the Central or State Legislature in India or 
other educational Institutes established by an act of Parliament or declared to be 
deemed as Universities under Section 3 of the University Grants Commission 
Act, 1956; or 

(b) Master's degree in Hydrogeology from a recognized University. 

Note: Masters’ degree in the respective discipline means the post graduate degree of 
minimum two years duration after graduation from a recognized university in the 
respective discipline, whether be it integrated course or otherwise. 

(a) Candidates who have appeared at the final examination of the minimum 
educational qualification specified in clause (i) to (iv) of this paragraph, passing 
of which shall render them eligible to appear at the relevant year Examination, 
but have not been informed of the result may also apply for admission to the 
Examination and in such case his or her admission to the relevant year 
Examination shall be provisional and subject to obtaining minimum educational 
qualification specified in clause (i) to (iv) of this paragraph. 

(b) In exceptional cases the Commission may treat a candidate who has not any of 
the qualifications prescribed in this rule, as educationally qualified provided that 
he has passed examinations conducted by other institutions, the standard of 
which in the opinion of the Commission, justifies his admission to the 
examination. 

(c) A candidate who is otherwise qualified but who possess the Master’s degree from 

a foreign University approved by the Government may also apply for the 
Examination. 

(10) Candidates must pay the fee prescribed in the Commission’s Notice. 

(11) All candidates in Government service, whether in a permanent or in temporary 
capacity or as work-charged employees, other than casual or daily rated employees or 
those serving under Public Enterprises will be required to submit an undertaking that 
they have informed in writing to their Head of Office/Department that they have 
applied for the above examination. 

Candidates should note that in case of a communication is received from their 
employer by the Commission within 30 days from the last date of receipt of 
application in the Commission for the relevant year examination withholding 
permission to the candidates applying for appearing at the examination, their 
application will be liable to be rejected/ candidature will be liable to be cancelled. 

(12) The decision of the Commission with regard to the acceptance of the application of a 
candidate for the examination and his eligibility or otherwise for admission to the 
examination shall be final. 
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The candidates applying for the examination should ensure that they fulfill all the 
eligibility conditions for admission to the Examination. Their admission at all the 
stages of examination for which they are admitted by the Commission, viz Written 
Examination and interview/Personality Test will be purely provisional, subject to 
their satisfying the prescribed eligibility conditions, if on verification at any time 
before or after the Written Examination or Interview/ Personality Test it is found that 
they do not fulfill any of eligibility conditions, their candidature for the examination 
will be cancelled by the Commission. 

(13) No candidate shall be admitted to the examination unless he holds a certificate of 
admission from the Commission. 

(14) A candidate who is or has been declared by the Commission to be guilty of - 

(i) Obtaining support for his candidature by any means, or 

(ii) Impersonating, or 

(iii) Procuring impersonation by any person; or 

(iv) Submitting fabricated documents or documents which have been tampered 
with; or 

(v) Making statements which are incorrect or false, or suppressing material 
information; or 

(vi) Resorting to any other irregular or improper means in connection with his 
candidature for the examination; or 

(vii) Using unfair means during the examination; or 

(viii) Writing irrelevant matter, including obscene language or pornographic 
matter, in the script(s); or 

(ix) Misbehaving in any other manner in the examination hall; or 

(x) Harassing or doing bodily harm to the staff employed by the Commission 

for the conduct of their examination, or 

(xi) Being in possession of or using mobile phone, pager or any electronic 
equipment or device or any other equipment capable of being used as a 
communication device during the examination or 

(xii) Violating any of the instructions issued to the candidates alongwith their 
Admission Certificates permitting them to take the examination; or 

(xiii) Attempting to commit or as the case may be, abetting the Commission of all 
or any of the acts specified in the foregoing clauses, may in addition to 
rendering himself liable to criminal prosecution - 

(a) To be disqualified by the Commission from the examination for 
which he is a candidate, and or 

(b) To be debarred either permanently or for a specified period 

(i) By the Commission from any examination or selection held by 
them, 

(ii) By the Central Government from any employment under them; 
and 

(c) If he is already in service under Government, to disciplinary action 
under the appropriate rules 

Provided that no penalty under this rule shall be imposed except 
after- 

(i) Giving the candidate an opportunity of making such 
representation in writing as he may wish to make in that behalf, 
and 

(ii) Taking the representation, if any, submitted by the candidate 
within the period allowed to him into consideration. 
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(15) 


(16) 


Candidates who obtain such minimum qualifying marks in the written examination as 
may be fixed by the Commission in their discretion shall be summoned by them for 
an interview/ personality test. 

Provided that candidates belonging to the Scheduled Caste /Scheduled Tribes or 
Other Backward Classes may be summoned for a personality test by the Commission 
by applying relaxed standards if the Commission is of the opinion that sufficient 
number of candidates from these communities are not likely to be summoned for a 
personality test on the basis of the general standard in order to fill up the vacancies 
reserved for them. 

(i) After the interview the candidates will be arranged by the Commission in the 
order of merit as disclosed by the aggregate marks finally awarded to each 
candidate. Thereafter, the Commission shall, for the purpose of 
recommending candidates against unreserved vacancies, fix a qualifying mark 
(hereinafter referred to as general qualifying standard) with reference to the 
number of unreserved vacancies to be filled up on the basis of the relevant 
year of examination. For the purpose of recommending reserved category 
candidates belonging to the Scheduled Castes, the Scheduled Tribes and 
Other Backward Classes against reserved vacancies, the Commission may 
relax the general qualifying standard with reference to number of reserved 
vacancies to be filled up in each of these categories on the basis of the 
relevant year of examination. 

Provided that the candidates belonging to the Scheduled Castes, Scheduled 
Tribes and the Other Backward Classes who have not availed themselves of 
any of the concessions or relaxations in the eligibility or the selection criteria, 
at any stage of the examination and who after taking into account the general 
qualifying standards are found fit for recommendations by the Commission 
shall not be recommended against the vacancies reserved for the Scheduled 
Castes, the Scheduled Tribes and Other Backward Classes. 

(ii) While making service allocation, the candidates belonging to the Scheduled 
Castes, the Scheduled Tribes or Backward Classes recommended against 
unreserved vacancies may be adjusted against reserved vacancies by the 
Government if by this process they get a service of higher choice in the order 
of their preference. 

(iii) The Commission may further lower the qualifying standards to take care of 
any shortfall of candidates for appointment against unreserved vacancies and 
any surplus of candidates against reserved vacancies arising out of the 
provisions of this rule, the Commission may make the recommendations in the 
manner prescribed in sub-rules (iv) and (v) below. 

(iv) While recommending the candidates, the Commission shall, in the first 
instance, take into account the total number of vacancies in all categories. 
This total number of recommended candidates shall be reduced by the number 
of candidates belonging to the Scheduled Castes, the Scheduled Tribes and 
Other Backward Classes who acquire the merit at or above the fixed general 
qualifying standard without availing themselves of any concession or 
relaxation in the eligibility or selection criteria in terms of the proviso sub-rule 
(1). Along with this list of recommended candidates, the Commission shall 
also maintain a consolidated reserve list of candidates, which will include 
candidates from general and reserved categories ranking in order of merit 
below the last recommended candidate under each category. The reserve list 
so maintained shall be treated as confidential till the process of 
recommendation!s) in terms of sub-rule (5) is finally concluded by the 
Commission. The number of candidates in each of these categories will be 
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equal to the number of reserved category candidates who were included in the 
first list without availing of any relaxation or concession in eligibility or 
selection criteria as per proviso to sub-rule (1). Amongst the reserved 
categories, the number of candidates from each of the Scheduled Caste, the 
Scheduled Tribe and other Backward Class categories in the reserve list will 
be equal to the respective number of vacancies reduced initially in each 
category. 

(v) The candidates recommended in terms of the provision of sub-rule (iv) above, 
shall be allocated by the Government to the services and where certain 
vacancies still remain to be filled up, the Government may forward a 
requisition to the Commission requesting it to recommend, in order of Merit, 
from the reserve list, the same number of candidates as requisitioned for the 
purpose of filling up the unfilled vacancies in each category. 

(17) The prescribed qualifying standards will be relaxable at the discretion of the 
Commission at all the stages of examination in favour of physically handicapped 
candidates in order to fill up the vacancies reserved for them. In case, however, the 
physically handicapped candidates get selected on their own merit in the requisite 
number at the qualifying standards fixed by the Commission for General, SC, ST and 
OBC category candidates, extra physically disabled candidates i.e. more than the 
number of vacancies reserved for them, will not be recommended by the Commission 
on the relaxed standards. 

(18) The form and manner of communication of the result of the examination to 
individual candidates shall be decided by the Commission in their discretion and the 
Commission will not enter into correspondence with them regarding the result. 

(19) Success in the examination confers no right to appointment unless Government are 
satisfied after such enquiry as may be considered necessary, that the candidate having 
regard to his character and antecedents and educational qualification acquired before 
the commencement of relevant year of examination and prescribed age limit etc., is 
suitable in all respect for appointment to the post. 

(20) A candidate must be in good mental and bodily health and free from any 
physical defect likely to interfere with the discharge of his duties as an officer of 
the service. A candidate who after such medical examination as Government or the 
appointing authority or under these rules, as the case may be, may prescribe, is found 
not to satisfy these requirements will not be appointed. The candidates who are 
declared finally successful on the basis of this examination, may be required to 
undergo the medical examination to ascertain their physical mental and bodily fitness 
for the post or otherwise. The details of the medical examination are given in the 
Appendix-II to these rules. Candidates will have to pay a fee to the Medical Board 
concerned at the time of the Medical Examination as prescribed by the medical 
authority or Govt, of India as the case may be. The fee to be paid for medical 
examination would be indicated in the letter summoning the candidates to appear for 
medical examination. 

Note: In order to prevent disappointment, candidates are advised to have 

themselves examined by a Government Medical Officer of the standing of a Civil 
Surgeon before applying for admission to the examination. Particulars of the nature 
of the medical test to which candidates will be subjected before appointment in 
Gazetted posts and of the standards required are given in Appendix-II. For the 
disable Ex-Defence Services personnel, the standards will be relaxed consistent with 
the requirements of the posts. 

(21) For being considered against the vacancies reserved for them, the physically disabled 
persons should have disability of Forty percent (40%) or more. However, such 
candidates shall be required to meet one or more of the following physical 
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eligibility prescribed in the Rules/Notice. They should also be in possession of all the 
requisite certificates in the prescribed format in support of their claim as stipulated 
in the Rules/ Notice for such benefits, and these certificates should be dated earlier 
than the due date (closing date) of the application 

(24) No person 

(a) who has entered into or contracted a marriage with a person having a spouse 
living or 

(b) who having a spouse living has entered into or contracted a marriage with any person 
shall be eligible for appointment to service. 

Provided that the Central Government may, if satisfied that such marriage is 
permissible under the personal law applicable to such person and the other party to 
the marriage and there are other grounds for so doing, exempt any person from the 
operation of this rule. 

(25) Brief particulars relating to the posts to which recruitment is being made through this 
examination are given in Appendix - III. 

(S.B. DOVAL) 
Deputy Secretary 

APPENDIX -1 

1. The examination shall be conducted according to the following plan 

Part I - Written examination in the subjects as set out in para 2 below 

Part II - Interview/Personality Test of such candidates as may be called by the 

Commission, carrying a maximum of 200 marks. 

2. The following will be the subjects for the written examination, for selection to the post 
of Geologist, Geophysicist and Chemist Group ‘A’ in GSI and Junior Hydro-geologist 
(Scientist 'B'), Group 'A' for Central Ground Water Board. 


Subject 

Duration 

Maximum 

Marks 

(1) 

(2) 

(3) 

1. General English (common for all 

3 hrs 

100 

category) 



Category - 1 For the post of Geologists 



2. Geology Paper I: 

3 hrs 

200 

3. Geology Paper II: 

3 hrs 

200 

4. Geology Paper III: 

3 hrs 

200 

Category - 2 For the post of Geophysicists 



2. Geophysics Paper I: 

3 hrs 

200 

3. Geophysics Paper II: 

3 hrs 

200 

4. Geophysics Paper III: 

3 hrs 

200 

Category - 3 For the post of Chemists 



2. Chemistry Paper I: 

3 hrs 

200 

3. Chemistry Paper II: 

3 hrs 

200 

4. Chemistry Paper III: 

3 hrs 

200 

Category - 4 For the Post of Jr. Hvdrogeologist 



2. Geology Paper I 

3 hrs 

200 

3. Geology Paper II 

3 hrs 

200 

4. Hydrogeology 

3 hrs 

200 







416 THE GAZETTE OF INDIA, MARCH 1, 2014 (PHALGUNA 10, 1935) [Part 1-Sec 1 


Note I: Candidates competing for selection to the posts of Geologist, 

Geophysicist, Chemist and Junior Hydrogeologist will be required to 
appear in all the subjects mentioned against respective category above. 

Note II: Candidates competing for selection for both the posts of Geologist and Jr. 

Hydrogeologist will be required to appear in all the subjects mentioned 
against Categories 1 and 4 above. 

Note III If any candidate failed to appear in any one or more of above papers, meant 
for written examination for selection to the post of Geologist, 
Geophysicist, Chemist and Hydrogeologist, their candidature shall stand 
rejected and part of written examination appeared by him/her shall not be 
evaluated and counted for any purpose. 

3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL 
(ESSAY) TYPE 

4. All Question Papers must be answered in English. The Question Papers will be set in 
English only. 

5. The standard and syllabus of the examination will be as shown in the Schedule to 
Appendix -1. 

6. Candidates must write the papers in their own hand in no circumstances they will be 
allowed the help of the scribe to write answers for them. 

7. The Commission have discretion to the qualifying marks in any or all the subjects of 
the examination. 

8. Credit will be given for orderly effective and exact expression combined with due 
economy of words in all subjects of examination. 

9. In the question papers, wherever necessary, questions involving the Metric System of 
Weights and Measures only will be set. 

10. Candidates should use only international form of Indian numeric (e.g. 1, 2, 3, 4, 5 etc.) 
while answering question papers. 

11. Candidates are permitted to bring and use battery operated pocket calculators for 
answering papers in this examination. Loaning or interchanging of calculators in the 
Examination Hall is not permitted. 

12. Interview/Personality Test: The candidate will be interviewed by Board i.e. Interview 
Board (s) constituted by the Commission. The object of the interview will be to assess 
the suitability for the post(s) of Geologist, Geophysicist, Chemist and Jr. 
Hydrogeologist. Special attention will be paid in the Personality Test to assessing the 
candidate’s capacity for leadership, initiative and intellectual curiosity tact and other 
social qualities, mental and physical energy powers of practical application, integrity of 
character and aptitude for adapting themselves to the field life. 

SCHEDULE 

STANDARD AND SYLLABUS 

A paper in General English is compulsory and common for all the four categories 
and its standard will be such as may be expected of a science graduate. 3 compulsory papers 
each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of 
the M.Sc. degree standard of an Indian University and questions will generally be set to test 
the candidate’s grasp of the fundamentals in each subject. 


There will be no practical examination in any of the subjects. 
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(1) GENERAL ENGLISH: 100 Marks 

Candidate will be required to write a short Essay in English. Other questions will be designed 
to test their understanding of English and workman like use of words. 

(2) GEOLOGY - PAPER I 200 Marks 
Section A : Geomorphology and Remote Sensing. 

Basic principles. Weathering and soils. Mass wasting. Influence of climate on processes. 
Concept of erosion cycles. Geomorphology of fluvial tracts, arid zones, coastal regions, 
‘Karst’ landscapes and glaciated ranges. Geomorphic mapping, slope analysis and drainage 
basin analysis. Applications of geomorphology in mineral prospecting, civil engineering, 
hydrology and environmental studies. Topographical maps. Geomorphology of India. 
Concepts and principles of aerial photography and photogrammetry, satellite remote sensing 
— data products and their interpretation. Digital image processing. Remotesensing in 
landform and land use mapping, structural mapping, hydrogeological studies and mineral 
exploration. Global and Indian Space Missions. Geographic Information System (GIS) — 
principles and applications. 

Section B : Structural Geology 

Principles of geological mapping and map reading, projection diagrams. Stress strain 
relationships of elastic, plastic and viscous materials. Measurement of strain in deformed 
rocks. Behaviour of minerals and rocks under deformation conditions. Structural analysis of 
folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of folding 
and faulting. Time-relationship between crystallization and deformation. Unconformities and 
basement-cover relations. Structural behaviour of igneous rocks, diapirs and salt domes. 
Introduction to petrofabrics. 

Section C : Geotectonics 

Earth and the solar system. Meteorites and other extra-terrestrial materials, Planetary 
evolution of the earth and its internal structure. Heterogeneity of the earth’s crust. Major 
tectonic features of the Oceanic and Continental crust. Continental drift — geological and 
geophysical evidence, mechanics, objections, present status. Gravity and magnetic anomalies 
at Mid-ocean ridges, deep sea trenches, continental shield areas and mountain chains. 
Palaeomagnetism. Seafloor spreading and Plate Tectonics. Island arcs. Oceanic islands and 
volcanic arcs. Isostasy, orogeny and epeirogeny. Seismic belts of the earth. Seismicity and 
plate movements. Geodynamics of the Indian plate. 

Section D : Stratigraphy 

Nomenclature and the modern stratigraphic code. Radioisotopes and measuring geological 
time. Geological time-scale. Stratigraphic procedures of correlation of unfossiliferous rocks. 
Precambrian stratigraphy of India. Stratigraphy of the Palaeozoic, Mesozoic and Cenozoic 
formations of India. Gondwana system and Gondwanaland. Rise of the Himalaya and 
evolution of Siwalik basin. Deccan Volcanics. Quaternary Stratigraphy. Rock record, 
palaeoclimates and palaeogeography. 

Section E : Palaeontology 

Fossil record and geological time-scale. Morphology and time-ranges of fossil groups. 
Evolutionary changes in molluscs and mammals in geological time.Principles of evolution. 
Use of species and genera of foraminifera and echinodermata in biostratigraphic correlation. 
Siwalik vertebrate fauna and Gondwana flora, evidence of life in Precambrian times, different 
microfossil groups and their distribution in India. 

(3) GEOLOGY - PAPER II 200 Marks 

Section A : Mineralogy 

Physical, chemical and crystallographic characteristics of common rock forming silicate 
mineral groups. Structural classification of silicates. Common minerals of igneous and 
metamorphic rocks. Minerals of the carbonate, phosphate, sulphide and halide groups. Optical 
properties of common rock forming silicate minerals, uniaxial and biaxial minerals. Extinction 
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angles, pleochroism, birefringence of minerals and their relation with mineral composition. 
Twinned crystals. Dispersion. Application of universal stage (4 axes/5 axes) in determining 
optical properties. 

Section B : Igneous and Metamorphic Petrology 

Forms, textures and structures of igneous rocks. Silicate melt equilibria, binary and ternery 
phase diagrams. Petrology and geotectonic evolution of granites, basalts, andesites and 
alkaline rocks. Petrology of gabbros, kimberlites, anorthosites and carbonatites. Origin of 
primary basic magmas. Textures and structures of metamorphic rocks. Regional and contact 
metamorphism of pelitic and impure calcareous rocks. Mineral assemblages 
equilibrium/Reaction textures and geo-thermo barometry. Experimental and thermodynamic 
appraisal of metamorphic reactions. Characteristics of different grades and facies of 
metamorphism. Metasomatism and granitization, migmatites. Plate tectonics and metamorphic 
zones. Paired metamorphic belts. 

Section C : Sedimentology 

Provenance and diagenesis of sediments. Sedimentary textures. Framework matrix and cement 
of terrigenous sediments. Definition, measurement and interpretation of grain size. Elements 
of hydraulics. Primary structures, palaeocurrent analysis. Biogenic and chemical sedimentary 
structures. Sedimentary environment and facies. Facies modelling for marine, non-marine and 
mixed sediments. Tectonics and sedimentation. Classification and definition of sedimentary 
basins, Sedimentary basins of India. Cyclic sediments. Seismic and sequence stratigraphy. 
Purpose and scope of basin analysis. Structure contours and isopach maps. Section D : 
Geochemistry 

Earth in relation to the solar system and universe, cosmic abundance of elements. 
Composition of the planets and meteorites. Structure and composition of earth and distribution 
of elements. Trace elements. Elementary crystal chemistry and thermodynamics. Introduction 
to isotope geochemistry. Geochemistry of hydrosphere, biosphere and atmosphere. 
Geochemical cycle and principles of geochemical prospecting. 

Section E : Environmental Geology 

Concepts and principles. Natural hazards — preventive/precautionary measures — floods, 
landslides, earthquakes, river and coastal erosion. Impact assessment of anthropogenic 
activities such as urbanization, open cast mining and quarrying, river-valley projects, disposal 
of industrial and radio-active waste, excess withdrawal of ground water, use of fertilizers, 
dumping of ores, mine waste and fly-ash. Organic and inorganic contamination of ground 
water and their remedial measures. Soil degradation and remedial measures. Environment 
protection — legislative measures in India. 

(4) GEOLOGY - PAPER III 200 Marks 
Section A : Indian mineral deposits and mineral economics 

Occurrence and distribution in India of metalliferous deposits — base metals, iron, 
manganese, aluminium, chromium, nickel, gold, silver, molybdenum. Indian deposits of non- 
metals — mica, asbestos, barytes, gypsum, graphite, apatite and beryl. Gemstones, refractory 
minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic and cement industries. 
Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical 
and essential minerals. India’s status in mineral production. Changing patterns of mineral 
consumption. National Mineral Policy. Mineral Concession Rules. Marine mineral resources 
and Law of Sea. 

Section B : Ore genesis 

Ore deposits and ore minerals. Magmatic processes of mineralisation. Porphyry, skarn and 
hydrothermal mineralisation. Fluid inclusion studies. Mineralisation associated with — (i) 
ultramafic, mafic and acidic rocks, (ii) greenstone belts, (iii) komatiites, anorthosites and 
kimberlites and (iv) submarine volcanism. Magmarelated mineralisation through geological 
time. Stratiform and stratabound ores Ores and metamorphism — cause and effect relations. 
Section C : Mineral exploration 
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Methods of surface and subsurface exploration, prospecting for economic minerals — drilling, 
sampling and assaying. Geophysical techniques — gravity, electrical, magnetic, airborne and 
seismic. Geomorphological and remote sensing techniques. Geobotanical and geochemical 
methods. Borehole logging and surveys for deviation. 

Section D : Geology of fuels 

Definition, origin of coal. Stratigraphy of coal measures. Fundamentals of coal petrology, 
peat, lignite, bituminous and anthracite coal. Microscopic constituents of coal. Indian coal 
deposits, diagenesis of organic materials. 

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir 
rocks. Structural, stratigraphic and mixed traps. Geographical and geological distributions of 
onshore and offshore petroliferous basins of India. 

Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection 
and measurement of radioactivity. Radioactive methods for prospecting and assaying of 
mineral deposits. Distribution of radioactive minerals in India. Nuclear waste disposal- 
geological constraints. 

Section E :Engineering Geology 

Mechanical properties of rocks and soil. Geological investigations for river valley 
projects - Dams and reservoirs, tunnels-type methods and problems. Bridges-types and 
foundation problems. Shoreline engineering. Landslides- classification, causes, prevention and 
rehabilitation. Concrete aggregates-sources, alkali-agregate reaction. Aseismic designing- 
reismicity in India and earthquake-resistant structures. Problems of groundwater in 
engineering projects. Geotechnical case studies of major projects in India. 

(4) HYDROGEOLOGY 200 Marks 
Section A : Origin, occurrence and distribution of water. 

Origin of water : meteroric, juvenile, magmatic and sea waters. Hydrologic cycle : 
precipitation, runoff, infiltration and evapotranspiration. Hydrographs, 
subsurface movement and vertical distribution of groundwater, springs, Classification of 
aquifers, concepts of drainage basin and groundwater basin. Hydrological properties of 
rocks—specific yield, specific retention, porosity, hydraulic conductivity, transmissivity, 
storage coefficient. Water table fluctuations—causative factors, concept of harometric and 
tidal efficiencies. Water table contour maps. Classification of rocks with respect to their water 
bearing characteristics. Hydrostratigraphic units. Groundwater provinces of India. 
Hydrogeology of arid zones of India, wet lands. 

Section B : Well hydraulics and well design 

Theory of groundwater flow. Darcy's Law and its applications, determination of 
permeability in laboratoryand in field. Types of wells, drilling methods, construction, 
design, development and maintenance of wells, specific capacity and its determination. 
Unconfined, confined steady, unsteady and radial flow conditions. Pumps tests—methods, 
data analysis and interpretation for hydrogeologic boundaries. Evaluation of aquifer 
parameters using Teim, Theis, Jacob and Walton methods. Groundwater modelling— 
numerical and electrical models. 

Section C : Groundwater chemistry 

Groundwater quality—physical and chemical properties of water, quality criteria for 
different uses, graphical presentation of water quality data, groundwater quality in different 
provinces of India—problems of arsenic and fluoride. Saline water intrusion in coastal and 
other aquifers and its prevention. Radioisotopes in hydrogeological studies. Groundwater 
contamination. 

Section D : Groundwater exploration 
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Geological—lithological and structural mapping, fracture trace analysis. Hydrological— 
lithological classification with respect of hydrologic properties. Hydraulic continuity in 
relation to geologic structures. Location of springs Remote sensing—hydrogeomorphic 
mapping of the terrain using different images of different satellite missions. lineament 
mapping. Shallow groundwater potential zone mapping using statellite images. Surface 
geophysical methods—seismic, gravity, geo-electrical and magnetic. Subsurface geophysical 
methods—well logging for delineation of aquifers and estimation of water quality. 

Section E : Groundwater problems and management 

Groundwater problems related to foundation work, mining, canals and tunnels. Problems of 
over exploitation and groundwater mining. Groundwater development in urban areas and rain 
water harvesting. Artificial recharge methods. Groundwater problems in arid regions and 
remediation. Groundwater balance and methods of estimation. Groundwater legislation. 
Sustainability criteria and managing renewable and nonrenewable groundwater resources. 

(2) GEOPHYSICS - PAPER I: 200 Marks 
PART-A: 100 Marks 

a. Solid Earth Geophysics: 

Introduction to Geophysics its branches and relationship with other sciences. Solar system, its 
origin, characteristics of planetary members, Earth; its rotation and figure. Age of earth & 
various methods of determination. Tectonics and Geodynamics, Thermal history and its 
characteristics. Gravity field of earth and Isostasy. Geomagnetism, elements of earth’s 
magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths, 
Seafloor spreading, geophysical evidences. Elastic waves, internal structure of earth, variation 
of physical properties in the interior of earth. 

b. Earthquake and Engineering Seismology: 

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and 
Magnitude scales, Energy of earthquakes, foreshocks, aftershocks, Elastic rebound theory, 
Fault plane solutions, Seismicity and Seismotectonics of India, Frequency-Magnitude relation 
(b values). Velocity structure, Vp/Vs studies. Elastic waves, their propagation characteristics. 
Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic 
Tomography and receiver function analysis. Seismic network and arrays, telemetry systems. 
Earthquake prediction; dilatancy theory, short-term, middle-term and long- term predictions, 
Seismic microzonation studies, application for engineering problems, Seismometry, Principle 
of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, 
WWSSN stations, Strong motion seismograph, seismic arrays for detection of nuclear 
explosions, Broadband seismometry. 

c. Mathematical methods in Geophysics: 

Properties of scalars, vectors and tensors, Elements of vector analysis. Gradient, Divergence 
and Curl, Gauss’s divergence theorem, Stokes theorem, Definition of fields, Gravitational 
field, Newton’s Law of gravitation, Gravitation potential and fields due to bodies of different 
geometric shapes, Electrostatic field. Coulomb’s law. Electrical permittivity and dielectric 
constant, Basic guiding equations, Magneto static field, Origin of Magnetic field, Ampere’s 
law, Biot and Savart’s law, Geomagnetic fields. Magnetic fields due to different type of 
structures, Solution of Laplace equation in Cartesian Coordinate, Cylindrical Polar Coordinate 
and Spherical Polar Coordinate, Complex Variables in Potential theory, Green's theorem in 
Potential Theory. Concept of Image in Potential Theory, Analytical continuation in Potential 
fields, Numerical Methods in Potential Theory. Electrical fields in geophysics, point source, 
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continuous distribution and double layers, equipotential and line of force. Current and 
potential in the earth, basic concept and equations of electromagnetic. Maxwell’s equations, 
boundary conditions, elliptic polarization, electromagnetic potential and waves, radiation from 
dipoles, retarded potential, near and far fields, radiation resistance, EM field of a loops of wire 
on half space, multi-layered media, impedance and its application. 


d. Geophysical Inversion: 

Fundamental concepts of inverse theory, Basic definition of inversions with application to 
Geophysics. Probability, Inverses with discrete and continuous models. Forward problems 
versus Inverse problems. Formulation of inverse problems and their relation to a matrix 
problem, linear inverse problems, classification of inverse problems, least square solutions 
and minimum norm solution, concept of norms, concept of ‘a priori’ information, constrained 
linear least square inversion, review of matrix theory Introduction to finite difference method, 
forward, backward and central difference mthod. Application of finite difference method for 
solving Helmholtz equation. Introduction to finite element method, various steps, simple 
examples showing application of finite element method. Models and data spaces, householder 
transformation, data resolution matrix, model resolution matrix, Eigen values and Eigen 
vectors, singular value decomposition (SVD), generalized inverses, Non-linear inverse 
problems, Gauss Newton method, steepest descent (gradient) method, Marquardt-Levenberg 
method. Earthquake location problem, tomography problem. Probabilistic approach of inverse 
problems, maximum likelihood and stochastic inverse methods, Backus-Gilbert method, 
Global optimization techniques, genetic algorithm, simulated annealing methods, examples of 
inverting geophysical data. 

PART-B: 100 Marks 

a. Mathematical Methods of Physics: 

Dimensional analysis. Vector algebra and vector calculus, Linear algebra, matrices, Cayley- 
Hamilton Theorem. Eigen values and eigenvectors. Linear ordinary differential equations of 
first & second order, Special functions (Hermite, Bessel, Laguerre and Legendre functions). 
Fourier series, Fourier and Laplace transforms. Elements of complex analysis, analytic 
functions; Taylor & Laurent series; poles, residues and evaluation of integrals. Elementary 
probability theory, random variables, binomial, Poisson and normal distributions. Central 
limit theorem. Green’s function. Partial differential equations (Laplace, wave and heat 
equations in two and three dimensions). Elements of computational techniques: root of 
functions, interpolation, and extrapolation, integration by trapezoid and Simpson’s rule, 
solution of first order differential equation using Runge-Kutta method. Finite difference 
methods. Tensors. Introductory group theory: SU (2), O (3). Complex Variables, Beta, 
Gamma functions and special functions, Laplace Transform & Fourier series, Fourier 
Transforms, Introductory methods of Numerical analysis. Operators and their properties. 

b. Thermodynamics and Statistical Physics: 

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell 
relations; Chemical potential, phase equilibria; Phase space, micro- and macrostates; Micro 
canonical, canonical and grand-canonical ensembles and partition functions; Free Energy and 
connection with thermodynamic quantities; First- and second-order phase transitions; 
Classical and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance; 
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Blackbody radiation and Planck's distribution law; Bose-Einstein condensation; Random walk 
and Brownian motion; Introduction to non equilibrium processes; Diffusion equation. 

c. Electrodynamics: 

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace’s equation in 
Cartesian coordinates, spherical, cylindrical coordinates, use of Laplace’s equation in the 
solutions of electrostatic problems. Ampere’s circuital law, magnetic vector potential, 
displacement current, Faraday’s law of electromagnetic induction. Maxwell’s equations, 
differential and integral forms, physical significance of Maxwell’s equations. Wave equation, 
plane electromagnetic waves in free space, in non conducting isotropic medium, in conducting 
medium, electromagnetic vector an scalar potentials, uniqueness of electromagnetic potentials 
and concept of gauge, Lorentz gauge, Columb gauge, charged particles in electric and 
magnetic fields, charged particles in uniform electric field, charged particle in homogeneous 
magnetic fields, charged particles in simultaneous electric and magnetic fields, charged 
particles in non homogeneous magnetic fields. Lienard - Wiechert potentials, electromagnetic 
fields from Lienard - Wiechert potentials of a moving charge, electromagnetic fields of a 
uniformly moving charge, radiation due to non-relativistic charges, radiation damping, 
Abrahama-Lorentz formula, Cherenkov radiation, radiation due to oscillatory electric dipole, 
radiation due to small current element. Condition for plasma existence, occurrence of plasma, 
magneto hydrodynamics, plasma waves. Transformation of electromagnetic potentials, 
Lorentz condition in covariant form, invariance or covariance of Maxwell field equations in 
terms of 4 vectors, electromagnetic field tensor, Lorentz transformation of electric and 
magnetic fields. 

d. Introductory Atmospheric and Space Physics: 

The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential 
height, expansion and contraction, fundamental forces in the atmosphere, apparent forces, 
atmospheric composition, solar radiation interaction with the neutral atmosphere, climate 
change. Electromagnetic radiation and propagation of Waves: EM Radiation, fundamentals of 
EM waves, effects of environment, Antennas-basic considerations, types of antennas. 
Propagation of Waves: ground wave, sky wave, and space wave propagation, troposcatter 
communication and extra terrestrial communication. The Ionosphere, morphology of 
ionosphere, the D, E and F-regions, chemistry of the ionosphere, ionospheric parameters, E 
and F region anomalies and irregularities in the ionosphere. Global Positioning Systems 
(GPS)-basic concepts, overview of GPS system, augmentation services, GPS system segment, 
GPS signal characteristics, GPS errors, multi path effects, GPS performance, satellite 
navigation system and applications. 

(3) GEOPHYSICS - PAPER II: 200 Marks 
PART-A: 100 Marks 
a. Geophysical Potential Fields (Gravity and Magnetic) 

Geophysical potential fields, Inverse square law of field. Principles of Gravity and Magnetic 
methods, Geoid, Spheroid, Nature of gravity and its variation, Properties of Newtonian 
potential, Laplace’s and Poisons equations, Green’s theorem. Gauss law, Concept of Bouguer 
gravity anomaly, Rock densities, factors controlling rock densities, determination of density, 
theory of isostasy. Earth’s main magnetic field, origin, temporal variations, Geomagnetic 
elements, Columb’s law of magnetic force and fields, intensity of magnetization and 
induction, magnetic potential and its relation to field, units of measurement, origin of 
magnetic anomalies, interrelationship between different components of anomalies, Poison’s 
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relation, Magnetic susceptibility, factors controlling susceptibility (Bulk chemistry, cooling 
history, metamorphism..), magnetic minerals, rock classification, Natural and remnant 
magnetism, Asiatic and Spinner magnetometers, demagnetization effects. Principles of 
Gravity and Magnetic instruments, Plan of conducting GM surveys, reduction of gravity and 
magnetic data, Airborne magnetic surveys and magnetic gradient surveys, Shipborne surveys. 
Gravity and Magnetic data reduction, IGSN Gravity bases, International Gravity formula, 
IGRF corrections for magnetic field. Separation of regional and residual anomalies, ambiguity 
in interpretation, Application of GM surveys for Geodynamic studies, Mineral Exploration, 
Environmental studies...Data processing and interpretation of anomalies, modeling of 
anomalies. 

b. Electrical and Electromagnetic methods: 

Electrical properties of rocks and their measurement, concepts and assumptions of 
horizontally stratified earth, anisotropy and its effects on electrical fields, the geo electric 
section and geological section, D.C Resistivity method, fundamental laws, concept on natural 
electric field, electrode configuration, choice of methods, Profiling, Vertical Electrical 
Sounding.SP Method, Origin of SP, application of SP surveys, Origin of Induced Polarization, 
Membrane and Electrode potential, time and frequency domains of measurement, IP, 
chargeability, percent frequency effect and metal factor, dipole theory of IP, Application of IP 
surveys for mineral exploration (disseminated sulphides). Electromagnetic methods/ 
Telluric/Magneto Telluric methods. Passive and Active source methods, Maxwell’s equations, 
electromagnetic potential and wave equations, boundary conditions, long wave length 
approximation, depth of penetration, amplitude and phase relations, real and imaginary 
components, Principles of EM prospecting, various EM methods, Dip angle method, Turam 
method, moving source-receiver methods-horizontal loop (Slingram) method, AFMAG, and 
VLF methods. Airborne EM systems - rotary field method, INPUT method, EM Profiling and 
sounding, Interpretation of EM anomalies, Principles of Ground Penetrating Radar (GPR), 
Origin and characteristics of MT fields, Instrumentation, Field methods and interpretation of 
MT data and applications. 

c. Seismic Prospecting: 

Basic principles of seismic methods, Fermat’s principle, Senell’s law, Reflection, refraction 
and diffraction from multilayered medium, Reflection and transmission coefficients, 
propagation model for exploration seismology, Seismic resolution, Seismic absorption and 
anisotropy, Seismic data acquisition, sources of energy, Geophones, geometry of arrays. 
Instrumentation, digital recording Seismic Surveys: Principle for multilayer refraction Travel 
time curves, corrections, Interpretation of data, Reflection principles, CDP, data processing, 
corrections, NMO correction, Interpretation of data, Fundamental of VSP method, Seismic 
Tomography. Principles of High Resolution Seismic (HRS) for coal exploration 

d. Borehole Geophysics (Principles of Well logging): 

Objectives of well logging, fundamental concepts in borehole geophysics, borehole 
conditions, properties of reservoir rock formations, formation parameters and their 
relationships-formation factor, porosity, permeability, formation water resistivity, water 
saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon 
saturation; Arhcie's and Humble’s equations; principles, instrumentations, operational 
procedures and interpretations of various geophysical logs, SP log, resistivity and micro 
resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation logs, 
temperature log, caliper log and directional logs; production logging; clean sand and shaly 
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sand interpretations; overlay and cross-plots of well-log data, determination of formation 
lithology, sub-surface correlation and mapping, delineation of fractures; application of well¬ 
logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration. 

PART-B: 100 Marks 

a. Atomic and Molecular Physics and Properties and Characterization of materials: 

Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum 
of Hydrogen, helium and alkali atoms; Relativistic corrections for energy levels of hydrogen; 
Hyperfine structure and isotopic shift; width of spectral lines; LS & JJ coupling; Zeeman, 
Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance, Nuclear magnetic 
resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic 
molecules; Frank - Condon principle and selection rules; Spontaneous and stimulated 
emission, Einstein A & B coefficients; Lasers, optical pumping, population inversion, rate 
equation; Modes of resonators and coherence length. Thermal properties, optical properties, 
fundamentals of transmission electron microscopy, study of crystal structure using TEM, 
study of microstructure using SEM. Resonance methods- Spin and an applied field- the nature 
of spinning particles, interaction between spin and a magnetic field, population on energy 
levels, the Larmor precession, relaxation times - spin-spin relation, spin-lattice relaxation, 
Electron spin resonance- Introduction, g factor, experimental methods. Nuclear Magnetic 
resonance- equations of motion, line width motional narrowing, hyperfine splitting, Nuclear 
Gamma Resonance: Principles of Mossbauer Spectroscopy, Line width, Resonance 
absorption, Mossbauer Spectrometer, Isomer Shift, Quadrupole splitting, magnetic field 
effects, applications. 

b. Nuclear and Particle Physics: 

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, 
semi-empirical mass formula; Liquid drop model; Fission and fusion; Nature of the nuclear 
force, form of nucleon-nucleon potential; Charge-independence and charge-symmetry of 
nuclear forces; Isospin; Deuteron problem; Evidence of shell structure, single- particle shell 
model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and 
gamma decays and their selection rules; Nuclear reactions, reaction mechanisms, compound 
nuclei and direct reactions; Classification of fundamental forces; Elementary particles (quarks, 
baryons, mesons, leptons); Spin and parity assignments, isospin, strangeness; Gell-Mann- 
Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle 
reactions, parity non-conservation in weak interaction; Relativistic kinematics. 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; 
methods of determination of crystal structure; X-ray diffraction, scanning and transmission 
electron microscopes; Band theory of solids-conductors, insulators and semiconductors; 
Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and 
applications; elementary ideas about high temperature superconductivity. 

c. Electromagnetic Theory: 

Electrostatics: Gauss’ Law and its applications; Laplace and Poisson equations, boundary 
value problems; Magnetostatics: Biot-Savart law, Ampere's theorem, electromagnetic 
induction; Maxwell's equations in free space and linear isotropic media; boundary conditions 
on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic waves 
in free space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel’s 
Law, interference, coherence, and diffraction; Dispersion relations in plasma; Lorentz 
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invariance of Maxwell’s equations; Transmission lines and wave guides; Dynamics of charged 
particles in static and uniform electromagnetic fields; Radiation from moving charges, dipoles 
and retarded potentials 

d. Classical Mechanics: 

Newton’s laws; Phase space dynamics, stability analysis; Central-force motion; Two-body 
collisions, scattering in laboratory and centre-of-mass frames; Rigid body dynamics, moment 
of inertia tensor, non-inertial frames and pseudoforces; Variational principle, Lagrangian and 
Hamiltonian formalisms and equations of motion; Poisson brackets and canonical 
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic 
motion, small oscillations and normal modes; Special theory of relativity, Lorentz 
transformations, relativistic kinematics and mass-energy equivalence. . 

(4) GEOPHYSICS - PAPER III: 200 Marks 
PART-A: 100 Marks 

a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping: 

Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and 
minerals. Instruments, Ionisation chamber, G-M counter, Scintillation meter, Gamma ray 
spectrometer. Radiometric prospecting for mineral exploration (Direct/Indirect applications), 
Radiometric prospecting for beach placers, titanium, zirconium and rare-earths, portable 
gamma ray spectrometry and radon studies in seismology, environmental Applications, 
logging methods, radiometric dating techniques. Airborne geophysical surveys, planning of 
surveys, sensors, data corrections, flight path recovery methods, applications in geological 
mapping, interpretation of maps, identification of structural features, altered zones. 

b. Marine Geophysics: 

Oceans and Seas, origin of continents and oceans, salinity, temperature and density of sea 
water. Introduction to Sea-floor features: Physiography, divisions of sea floor, continental 
shelves, slopes, aprons and abyssal planes, growth and decline of ocean basins, turbidity 
currents, submarine sedimentation and stratigraphy, occurrence of mineral deposits and 
hydrocarbons in offshore. Geophysical surveys and instrumentation, Gravity and Magnetic 
surveys, Instrumentation used in ship borne surveys, towing cable and fish, data collection and 
survey procedures, corrections and interpretation of data. Oceanic magnetic anomalies, sea 
floor spreading, Vine-Mathews hypothesis, geomagnetic time scale and dating sea floor, linear 
magnetic anomalies, Oceanic heat flow, ocean ridges, basins, marginal basins, rift valleys. 
Seismic surveys, energy sources. Finger, Boomer, Sparker, Exploder, Air gun, Vapour cook, 
Hydrophones, processing, data reduction and interpretation. Bathymetry, echo sounding, 
bathymetric charts, sea bed mapping, seabed sampling, dredging and coring, Navigation 
methods and Position location methods. 

c. Geophysical Signal Processing: 

Various types of signals, sampling theorem, aliasing effect, Fourier series and periodic 
waveforms, Fourier transform and its properties, Discrete Fourier transform and FFT, Auto 
and cross correlations, Power spectrum. Delta function, unit step function. Time domain 
windows, Z transform and properties. Inverse Z transform. 

Principles of digital filters, types of filters, moving average and recursive and non recursive 
filters Amplitude and phase response filters low pass, band pass and high pass filters, 
Processing of Random signals. Signal enhancement for gravity and magnetic maps; regional 
residual separation, continuations, evaluation of derivatives, pseudo gravity transformations, 
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reduction to poles and equator, Improvement of signal to noise ratio, source and geophone 
arrays as spatial filters. Earth as low pass filter. 

d. Remote Sensing and GIS applications: 

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy- 
frequency-wavelength relationship, Boltzman Law, Wien Law, electromagnetic energy and its 
interactions in the atmosphere and with terrain features; elements of photographic systems, 
reflectance and emittance, false color composites, remote sensing platforms, flight planning, 
geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical 
exaggeration, relief displacement, mosaic, aerial photo interpretation and geological 
application. Fundamentals of photogrammetry, satellite remote sensing, multi-spectral 
scanners, thermal scanners, microwave remote sensing, fundamental of image processing and 
interpretation for geological applications. Introduction to Geographic Information Systems 
(GIS) spatial data structures, visualization and querying, spatial data analysis. 

PART-B: 100 Marks 

a. Solid State Physics: 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; 
methods of determination of crystal structure; X-ray diffraction, scanning and transmission 
electron microscopes; Band theory of solids-conductors, insulators and semiconductors; 
Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and 
ferromagnetism; elements of superconductivity; Meissner effect, Josephson junctions and 
applications; elementary ideas about high temperature superconductivity. 

b. Laser systems: Light amplification and relation between Einstein A and B coefficients. 
Rate equations for three level and four level systems. Ruby laser, Nd-YAG laser, C0 2 laser, 
Dye laser, Excimer laser, Semiconductor laser. 

c. Laser cavity modes: Line shape function and full width at half maximum (FWHM) for 
natural broadening, collision broadening, Doppler broadening, saturation hebaviour of 
broadened transitioins, longitudinal and transverse modes. ABCD matrices and cavity 
stability criteria for confocal resonators. Quality factor, Q-switching, mode locking in lasers. 
Expression for intensity for modes oscillating at random and modes locke in phase. Methods 
of Q-switching and mode locking. Optical fiber waveguides. Fiber characteristics. 

d. Electronics and devices: 

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo and hetero 
junction devices) device structure, device characteristics, frequency dependence and 
applications. Opto-electronic devices (solar cells, photo detectors, LEDs) Operational 
amplifiers and their applications. Digital techniques and applications (registers, counters, 
comparators and similar circuits). A/D and D/A converters. Microprocessor and 
microcontroller basics. Data interpretation and analysis. Precision and accuracy. Error 
analysis, propagation of errors. Least square fitting. Intrinsic extrinsic semiconductors, pn-p 
and n-p-n transistors; Amplifiers and oscillators; Op-amps; FET, JFET and MOSFET; Digital 
electronics-Boolean identities, De morgan’s laws, logic gates and truth tables; simple logic 
circuits; thermistors, solar cells, fundamentals of microprocessors and digital computers. 

e. Digital electronics, Radar systems. Satellite communications: 

Digital circuits, Number systems and codes, Combination logic circuits, sequential logic 
circuits, microprocessor architecture, functional diagram, Pin description, Timing diagram of 
read cycle, timing diagram of write cycle. Data transfer techniques-Serial transfer, parallel 
transfer etc. Radar systems, signal and data processing, satellite Communication-Fundamentals 
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Designing a surveillance radar, tracking radar, signal and data processing, radar antenna 
parameters, satellite systems-communication satellite systems, communication satellites, 
orbiting satellites, satellite frequency bands, satellite orbit and inclinations. Multiple access 
techniques, earth station technology. 

f. Quantum Mechanics: 

Wave-particle duality; Wave functions in coordinate and momentum representations; 
Commutators and Heisenberg's uncertainty principle; Matrix representation; Dirac’s bra and 
ket notation; Schroedinger equation (time-dependent and time-independent); Eigen value 
problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a barrier; 
Motion in a central potential; Orbital angular momentum. Angular momentum algebra, spin; 
Addition of angular momentum; Hydrogen atom, spin-orbit coupling, fine structure; Time- 
independent perturbation theory and applications; Variational method; WKB approximation; 
Time dependent perturbation theory and Fermi's Golden Rule; Selection rules; Semi-classical 
theory of radiation; Elementary theory of scattering, phase shifts, partial waves. Born 
approximation; Identical particles, Pauli's exclusion principle, spin-statistics connection; 
Relativistic quantum mechanics: Klein Gordon and Dirac equations. 
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(2) CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks 
Chemical periodicity: 

Periodic table, group trends and periodic trends in physical properties. Classification of 
elements on the basis of electronic configuration. Modern IUPAC Periodic table. General 
characteristic of s, p, d and f block elements. Effective nuclear charges, screening effects, 
atomic radii, ionic radii, covalent radii. Ionization potential, electron affinity and electro¬ 
negativity. Group trends and periodic trends in these properties in respect of s-, p- and d-block 
elements. General trends of variation of electronic configuration, elemental forms, metallic 
nature, magnetic properties, catenation and catalytic properties, oxidation states, aqueous and 
redox chemistry in common oxidation states, properties and reactions of important compounds 
such hydrides, halides, oxides, oxy-acids, complex chemistry in respect of s-block and p-block 
elements. 

Chemical Bonding and structure: 

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, 
lattice energy, Born-lande equation and its applications, Born-Haber cycle and its applications. 
Solvation energy, polarizing power and polarizability, ionic potential, Fazan’s rules. Defects in 
solids. Covalent bonding: Lewis structures, formal charge. Valence Bond Theory, Molecular 
orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent bonds, bond 
moment, dipole moment and electro negativity differences. Concept of resonance, resonance 
energy, resonance structures. Schrodinger equation for the H-atom. 

Coordinate bonding: Werner theory of coordination compounds, double salts and complex 
salts, Lewis acid-base. Ambidentate and polydentate ligands, chelate complexes. IUPAC 
nomenclature of coordination compounds. Coordination numbers, Geometrical isomerism. 
Stereoisomerism in square planar and octahedral complexes. Hydrogen bonding. Metallic 
bonding: qualitative idea of band theory, conducting, semi conducting and insulating 
properties. 

Chemistry of coordination compounds: 

Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers 
by chemical methods. Labile and inert complexes, substitution reaction on square planer 
complexes, trans effect. Stability constants of coordination compounds and their importance in 
inorganic analysis. Structure and bonding: Elementary Crystal Field Theory: splitting of d n 
configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization 
energy; pairing energy. Jahn- Teller distortion. Metal-ligand bonding, sigma and pi bonding in 
octahedral complexes and their effects on the oxidation states of transitional metals . Orbital 
and spin magnetic moments, spin only moments of and their correlation with effective 
magnetic moments, d-d transitions; L-S coupling, spectroscopic ground states, selection rules 
for electronic spectral transitions; spectro-chemical series of ligands; charge transfer spectra . 
Acid-Base reactions 

Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry’s concept, 
relative strength of acids, Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution 
and pH. Acid-base neutralisation curves; indicator, choice of indicators. 

Precipitation and Redox Reactions: 

Solubility product principle, common ion effect. Ion-electron method of balancing equation of 
redox reaction. Standard redox potentials, Nernst equation. Influence on complex formation, 
precipitation and change of pH on redox potentials; formal potential. Feasibility of a redox 
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titration, redox potential at the equivalence point, redox indicators. Redox potential diagram of 
common elements and their applications. Disproportionation and comproportionation reactions. 

Organo metallic compounds: 

18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding 
involved therein. Simple examples of metal-metal bonded compounds and metal clusters. 
Metal-olefin complexes: zeises salt, Ferrocene. 

Nuclear chemistry: 

Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth 
relationships, determination of half-lives, Nuclear models -shell model, liquid drop model, 
Fermi gas model. Collective model and optical model. Nuclear stability. Decay theories. 
Nuclear reactions- fission, fusion and spallation reactions. Definition of curie and related 
calculations, preparation of artificial radionuclides by bombardment, radiochemical separation 
techniques. Experimental techniques in the assay of radioisotopes, gas filled detectors- 
ionization chamber, proportional and Geiger-Muller counters -G.M. Plateau, dead time, 
coincidence loss, determination of dead time, scintillation counters, solid state detectors. 
s-Block Elements : 

Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline- 
earth metals, principle of metallurgical extraction, Chemistry of Li and Be, their anomalous 
behaviour and diagonal relationships, alkyls and aryls. 

p-Block Elements : 

Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds 
such as hydrides, halides, oxides and oxyacids; diagonal relationship; preparation, properties, 
bonding and structure of diborane, borazine and alkalimetal borohydrides. Preparation, 
properties and technical applications of carbides and fluorocarbons. Silicones and structural 
principles of silicates. 

Chemistry of d- and f- block elements: 

General comparison of 3d, 4d and 5d elements in term of electronic configuration, elemental 
forms, metallic nature, atomization energy, oxidation states, redox properties, coordination 
chemistry, spectral and magnetic properties, f-block elements: electronic configuration, 
ionization energies, oxidation states, variation in atomic and ionic (3+) radii, magnetic and 
spectral properties of lanthanides, comparison between lanthanide and actinides, separation of 
lanthanides (by ion-exchange method). Chemistry of some representative compounds: 
K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], H2PtC16, Na2[Fe(CN)5NO]. 

(3) CHEMISTRY PAPER-II (Physical Chemistry) :200 Marks 
Kinetic theory and the gaseous state: 

Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas 
laws from kinetic theory, average kinetic energy of translation, Boltzmann constant and 
absolute scale of temperature. Maxwell's distribution of speeds. Kinetic energy distribution, 
calculations of average, root mean square and most probable velocities. Principle of 
equipartition of energy and its application to calculate the classical limit of molar heat capacity 
of gases. 

Collision of gas molecules, Real gases: 

Collision diameter; collision number and mean free path; frequency of binary collisions; wall 
collision and rate of effusion. Real gases, Deviation of gases from ideal behaviour; 
compressibility factor; Andrew's and Amagot's plots; van der Waals equation and its 
characteristic features. Existence of critical state. Critical constants in terms of van der Waals 
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constants. Law of corresponding state and significance of second virial coefficient. Boyle 
temperature. Intermolecular forces. 

Liquid state: physical properties of liquids and their measurements: surface tension and 
viscosity 

Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal 
system, Bravais lattices, law of rational indices, Miller indices, symmetry elements in crystals. 
X-ray diffraction, Bragg’s law, Laue’s method, powder method, radius ratio and packing in 
crystals. 

Thermodynamics: 

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth 
law, First law and Second law of thermodynamics. Cyclic, reversible and irreversible 
processes. Internal energy (U) and enthalpy (H); relation between Cp and Cv, calculation of w, 
q, AU and AH for expansion of ideal gas under isothermal and adiabatic conditions for 
reversible and irreversible processes including free expansion. Joule-Thomson Coefficient and 
inversion temperature. Application of First law of thermodynamics. 

Application of Second law of thermodynamics. 

Carnot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs- 
Helmholtz equation, criteria for thermodynamic equilibrium and spontaneity of a process. 
Chemical equilibrium: chemical equilibria of homogeneous and heterogeneous systems, 
derivation of expression of equilibrium constants, Le Chatelier's principle of dynamic 
equilibrium. 

Thermodynamics and Equilibrium: 

Chemical potential in terms of Gibb's free energy and other thermodynamic state functions and 
its variation with temperature and pressure. Gibbs-Duhem equation; fugacity of gases and 
fugacity coefficient. Thermodynamic conditions for equilibrium, degree of advancement. Van't 
Hoffs reaction isotherm. Equilibrium constant and standard Gibbs free energy change. 
Definitions of K P , K c and K x ; van't Hoffs reaction isobar and isochore. Le Chatelier's 
principle. Activity and activity coefficients of electrolyte / ion in solution. Debye-Huckel 
limiting law. 

Acids-hases and solvents: 

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and 
Lowry's concept, Lewis concept with typical examples, applications and limitations. Strengths 
of acids and bases. Ionization of weak acids and bases in aqueous solutions, application of 
Ostwald's dilution law, ionization constants, ionic product of water, pH-scale, buffer solutions 
and their pH values, buffer actions & buffer capacity; hydrolysis of salts. 

Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative 
lowering of vapor pressure, osmosis and osmotic pressure; elevation of boiling point and 
depression of freezing point of solvents. 

Chemical kinetics and catalysis: 

Order and molecularity of reactions, rate laws and rate equations for first order and second 
order reactions; zero order reactions. Parallel and consecutive reactions. Determination of order 
of reactions. Temperature dependence of reaction rate, energy of activation. Enthalpy of 
activation, entropy of activation , effect of dielectric constant and ionic strength of reaction 
rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic 
reactions. 

Adsorption and Surface Chemistry: 
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Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption 
isotherm, BET equation, surface area determination, heterogeneous catalysis; colloids, 
electrical double layer and colloid stability, electro-kinetic phenomenon; elementary ideas 
about soaps & detergents, micelles, emulsions. 

Electrochemistry: 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of 
independent migration of ions, ion conductance and ionic mobility. Equivalent and molar 
conductance at infinite dilution. Ostwald's dilution law. Debye-Huckel theory. Application of 
conductance measurement. Conductometric titrations. Determination of transport number by 
moving boundary method. Types of electrochemical cells, cell reactions, emf and change in 
free energy, AH and AS of cell reactions. Nernst equation. Standard cells. Half-cells / 
electrodes, different types of electrodes. Standard electrode potential and principles of its 
determination. Types of concentration cells. Liquid junction potential. Glass electrode and 
determination of pH of a solution. Potentiometric titrations: acid-base and redox, electro 
chemical power sources; primary, secondary and fuel Cells, corrosion and inhibition of 
corrosion. 

Photochemistry : 

Frank-Condon principle and vibrational structure of electronic spectra. Bond dissociation and 
principle of determination of dissociation energy. Decay of excited states by radiative and non- 
radiative paths. Fluorescence and phosphorescence, Jablonsky diagram. Laws of 
photochemistry: Grotthus-Draper law, Stark-Einstein law of photochemical equivalence and 
Lambert-Beer’s law; quantum yield and its measurement for a photochemical process, 
actinometry. Photostationary state. Photosensitized reactions. Kinetics of HI decomposition, 
H2-Br2 reaction, dimerisation of anthracene. 

Quantum Chemistry: 

Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. 
Eigenfunctions and eigenvalues. Uncertainty relation, Expectation value. Hermitian operator. 
Schrodinger time-independent equation: nature of the equation, acceptability conditions 
imposed on the wave functions and probability interpretations of wave function. Schrodinger 
equation for one-dimensional box and its solution. Comparison with free particle 
eigenfunctions and eigenvalues. 

Basic principles and application of spectroscopy: 

Electromagnetic radiation, interaction with atoms and molecules and quantization of different 
forms of energies. Condition of resonance and energy of absorption for various types of 
spectra; origin of atomic spectra, spectra of hydrogen atoms, many electron atoms, spin and 
angular momentum. Rotational spectroscopy of diatomic molecules: rigid rotor model, 
selection rules, spectrum, characteristic features of spectral lines. Determination of bond 
length, effect of isotopic substitution. Vibrational spectroscopy of diatomic molecules: Simple 
Harmonic Oscillator model, selection rules, Raman Effect. Characteristic features and 
conditions of Raman activity with suitable illustrations. Rotational and vibrational Raman 
spectra. 

UV Spectra: Electronic transition (o-a*, n-c?*, n-n* and n-?i*), relative positions of /.max 
considering conjugative effect, steric effect, solvent effect, red shift (bathochromic shift), blue 
shift (hypsochromic shift), hyperchromic effect, hypochromic effect (typical examples). IR 
Spectra: Modes of molecular vibrations, application of Hooke’s law, characteristic stretching 
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frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors effecting stretching 
frequencies 

PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, 
equivalent and non-equivalent protons, chemical shift 5), shielding / deshielding of protons, up- 
field and down-field shifts. NMR peak area, diamagnetic anisotropy, relative peak positions of 
different kinds of protons, substituted benzenes. 

(4) CHEMISTRY PAPER-III:200 Marks 
PART-A (Analytical Chemistry): 100 Marks 
Theoretical basis of Quantitative inorganic analysis: 

Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common 
ion effect, effect of temperature upon the solubility of precipitates, the ionic product of water, 
pH, effect of temperature on pH, Salt hydrolysis, hydrolysis constant, degree of hydrolysis, 
buffer solutions, different types of buffers and Henderson’s equation. 

Gravimetric Analysis: 

General principles, stoichiometry, calculation of results from gravimetric data. Properties of 
precipitates. Nucleation and crystal growth, factors influencing completion of precipitation. 
Co-precipitation and post-precipitation, purification and washing of precipitates. Precipitation 
from homogeneous solution, a few common gravimetric determinations-chloride as silver 
chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as dimethyl 
glyoximate. 

Sampling and treatment of samples for chemical analysis: 

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, 
attack with water, acids, and alkalis, fusion with Na 2 C 03 , NaOH, Na 2 0 2 , K 2 S 2 O 7 ; Microwave 
assisted digestion techniques(Only elementary idea) 

Volumetric Analysis: 

Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal 
solutions and their inter relations. Primary and secondary standard substances, principles of 
different type of titrations-i) acid-base titration, ii) redox titration, iii) complexometric 
titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators. Principles in 
estimation of mixtures of NaHCCL and Na 2 C 03 (by acidimetry); Principles of estimation of 
iron, copper, manganese, chromium (by redox titration); 

Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong 
base, weak acid-strong base and weak base-strong acid titrations, poly protic acids, poly 
equivalent bases, determining the equivalence point-theory of acid base indicators, colour 
change range of indicator, selection of proper indicator. 

Redox Titrations: Principles behind the Iodometry, permaganometry, dichrome try, difference 
between iodometry and iodimetry. 

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. 
Membrane electrodes. Glass electrode for pH measurement, glass electrodes for cations other 
than protons. Liquid membrane electrodes, solid state ion selective detectors and biochemical 
electrodes. Applications of potentiometry. Direct potentiometric measurements-determination 
of pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation 
of the equilibrium constant of the reaction, titration curves, visual end point detection. Redox 
indicators-theory, working and choice. Potentiometric end point detection. Applications of 
redox titrations. 
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Complexometric titrations: Complex formation reactions, stability of complexes, stepwise 
formation constants, chelating agents, EDTA-acidic properties, complexes with metal ions, 
equilibrium calculations involving EDTA, conditional formation constants, derivation of 
EDTA titration curves, effect of other complexing agents, factors affecting the shape of 
titration curves-completeness of reaction, indicators for EDTA titrations-theory of common 
indicators, titration methods employing EDTA-direct, back and displacement titrations, indirect 
determinations, titration of mixtures, selectivity, masking and de-masking agents, typical 
applications of EDTA titrations-hardness of water, magnesium and aluminium in antacids, 
magnesium, manganese and zinc in a mixture, titrations involving uni-dentate ligands-titration 
of chloride with Hg2+ and cyanide with Ag+. 

Chromatographic methods of analysis: 

Basic principles and classification of chromatography. Importance of column chromatography 
and thin layer chromatography; Theory and principles of High Performance Liquid 
Chromatography (HPLC) and Gas Liquid Chromatography (GLC). Ion-exchange 
chromatography. 

UV-Visible Spectroscopy: 

Basic Principles of UV-Vis spectrophotometer. Lambert -Beer’s Law and its limitations. 
Instrumentation consisting of source, monochromator, grating and detector. 

Spectrophotometric determination. 

Flame photometry and Atomic absorption spectrometry: 

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. 
Applications of Flame photometers. Basic Principles and theory of AAS. Three different 
modes of AAS - Flame-AAS, VGAAS, and GFAAS. Single beam and double beam AAS. 
Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types 
of detectors used in AAS. Different types of interferences- Matrix interferences, chemical 
interferences, Spectral interferences and background correction in AAS. Use of organic 
solvents. Quantitative techniques-calibration curve procedure and the standard addition 
technique. Typical commercial instruments for FP and AAS. Applications. Qualitative and 
quantitative analysis. Relative detection abilities of atomic absorption and flame emission 
spectrometry. 

X-ray methods of Analysis: 

Introduction , theory of X-ray generation, , X-ray spectroscopy, , X-ray diffraction and X-ray 
fluorescence methods, Braggs law, instrumentation , dispersion by crystals, applications. 
Preparation of pallets, glass beads, quantitative and quantitative measurement. 

Inductively coupled plasma spectroscopy: 

Theory and Principles, plasma generation, utility of peristaltic pump, sampler - skimmer 
systems, ion lens, quadrupole mass analyzer, dynode /solid state Detector, different type of 
interferences- spectroscopic and non-spectroscopic interferences, isobaric and molecular 
interferences, applications. 

Analysis of Minerals, Ores and Alloys: 

Analysis of Minerals and Ores- estimation of (i) CaC0 3 , MgC0 3 in dolomite (ii) Fe 2 0 3 , 
A1 2 0 3 , and Ti0 2 in Bauxite.(iii) MnO and Mn0 2 in Pyrolusite. 

Analysis of Metal and Alloys: (i) Cu and Zn in Brass (ii) Cu, Zn, Fe, Mn, A1 and Ni in Bronze 
(iii) Cr, Mn, Ni, and P in Steel (iv) Pb, Sb, Sn in type metal. 

Analysis of petroleum and petroleum products: 
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Introduction, constituents and petroleum fractionation. Analysis of petroleum products- 
specific gravity, viscosity. Doctor test, aniline point, colour determination, cloud point, pour 
point. Determination of water, neutralization value (acid and base numbers), ash content, 
Determination of lead in petroleum. 

Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate 
anlaysis calorific value by bomb Calorimetry. 

PART-B (Organic Chemistry): 100 Marks 
Basic organic chemistry: 

Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, 
electrophiles and nucleophiles; carbocations, carbanions and radicals (stability and reactivity). 
Alkanes, alkenes and alkynes: Synthesis and chemical reactivity of alkanes, mechanism of 
free-radical halogenation of alkanes. General methods of synthesis, electrophilic addition 
reactions and polymerization reaction (definition and examples only) of alkenes. General 
methods of synthesis, acidity, hydration and substitution reactions of alkynes. 

Organometallic compounds: 

Grignard reagents - preparations and reactions, application of Grignard reagents in organic 
synthesis. Organic compounds containing nitrogen: aromatic nitro compounds - reduction 
under different conditions. Methods of synthesis of aliphatic amines, Heinsberg's method of 
amine separation, Hofmann degradation, Gabriel's phthalimide synthesis, distinction of 
primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of 
aliphatic and aromatic amines. Sandmeyer reactions; synthetic applications of benzene 
diazonium salts. 

Bonding and physical properties: 

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital 
pictures of bonding sp3, sp2, sp: C-C, C-N & C-O system). Inductive effect, bond polarization 
and bond polarizability, steric effect, steric inhibition of resonance. MO theory: sketch and 
energy levels of MOs of i) acyclic p orbital system ii) cyclic p orbital system, iii) neutral 
system. Frost diagram, Huckel’s rules for aromaticity & antiaromaticity; homoaromaticity. 
Physical properties: bond distance, bond angles, mp/bp & dipole moment in terms of structure 
and bonding. Heat of hydrogenation and heat of combustion. 

Aldol and related reactions: 

Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen 
reaction, Schmidt reaction, Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael 
addition. Aromatic substitution reactions - electrophilic, nucleophilic and through benzynes - 
radical substitution of arenes - orientation of nucleophilic substitution at a saturated, carbon, 
SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions 
involving electrophiles, nucleophiles and free radicals. 

Mechanism of some name reactions: 

Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard, Reformatsky, Hoffmann, Claisen and 
Favorsky rearrangements. Openauer oxidation, clemmensen reduction, Meerwein - Pondorf 
and Verley and Birch reductions. Stork enamine reactions, Michael addition, Mannich 
Reaction, Diels - Alder reaction. 

Electrocyclic Reactions: 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 
allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 
correlation diagram method and perturbation of molecular (PMO) approach for the explanation 
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of pericyclic reactions under thermal and photochemical conditions. Conrotatory and disotatory 
motions (4n) and (4n+2). 

Organic Reaction Mechanisms: 

Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of 
double and triple bonds, hydroboration, birch reduction, Michael reaction, addition of oxygen 
and N, (b) Addition to carbon-hetero atom multiple bonds: Mannich reaction,Reductions of 
Carbonyl compounds, acids, esters, nitrites, addtion of Grignard reagents, Reformatsky 
reaction, Tollen's reaction, Wittig reaction: (c) Elimination reactions: Stereochemistry of 
eliminations in acyclic and cyclic systems, orientation in eliminations - Saytzeff and Hoffman 
elimination. 

Organic Spectroscopy: 

Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, 
factors influencing vibrational frequencies, the IR spectrometer, characteristic frequencies of 
organic molecules and interpretation of spectra. 

Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, 
chromophores, definitions, applications of UV spectroscopy to Conjugated dines, trienes, 
unsaturated carbonyl compounds and aromatic compounds. 

Nuclear Magnetic Resonance Spectroscopy : (Proton and Carbon -13 NMR) The measurement 
of spectra, the chemical shift: the intensity of NMR signals and integration factors affecting the 
chemical shifts: spin-spin coupling to 13C IH-IH first order coupling: some simple IH-IH 
splitting patterns: the magnitude of IH-IH coupling constants. 

Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope 
abundances; the molecular ion, meta stable ions. 

APPENDIX - II 

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY 
FITNESS EXAMINATION OF THE CANDIDATES 

1. These regulations are published for the convenience of candidates and in order to enable 
them to ascertain the probability of their coming up to the required medical fitness 
standards. The regulations are intended to provide guidelines in the medical examiners. 
A candidate who does not satisfy the minimum medical fitness requirements prescribed 
in the regulations cannot be declared fit by the medical examiner. 

2. It should however be clearly understood that the Government of India reserve to 
themselves absolute discretion to reject or accept any candidate after considering the 
report of the Medical Board. For the partially hearing impaired persons only to the extent 
of posts reserved and physically handicapped category, standards will be relaxed 
consistent with the requirements of the posts. 

3. The medical examination to be conducted shall consist of the entire medical examination 
which the Medical Board may prescribe for a candidate. The medical examination shall 
be conducted only in respect of the candidates who have been declared finally successful 
on the basis of the written examination. 

4. To be declared as fit for appointment to the post of Geologists, Geophysicists and 
Chemists, a candidate must be in good mental and bodily health and free from any 
physical defect likely to interfere with the efficient performance of the duties of the post 
of Geologists, Geophysicists and Chemists. 

5. In the matter of the correlation of age, height and chest girth of candidates of Indians 
including Anglo-Indians) race, it is left to the medical Board to use whatever correlation 
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figures are considered most suitable as a guide in the examination of the candidates, if 
there be any disproportion with regard to height weight and chest girth, the candidate 
should be hospitalised for investigation and X-ray of the chest taken before the 
candidates is declared fit or not fit by the Board. 

6 . The candidate’s height will be measured as follows: 

He will remove his shoes and be placed against the standard with his feet together and 
the weight thrown on the heels and not on the toes or other sides of the feet. He will 
stand erect, without rigidity and with the heels, calves, buttocks and shoulders touching 
the standard, the chin will be depressed to bring the vertex of the head-level under the 
horizontal bar and the height will be recorded in centimeters and parts of a centimeter to 
halves. 

7. The candidates’ chest will be measured as follows:- He will be made to stand erect with 
his feet together and to raise his arms over his hand. The tape will be so adjusted round 
the chest that it’s upper edge touches and inferiors angles of the shoulder blades behind 
and lies in the same horizontal place when the tape is taken round the chest. The arms 
will then be lowered to hand loosely by the side and care will be taken that the shoulders 
are not thrown upwards or backwards so as to displace the tape. The candidate will then 
be directed to take a deep inspiration several times and the maximum expansion of the 
chest will be carefully noted and the minimum and maximum will then be recorded in 
the centimeters thus 84-89, 86-93.5 etc. In according the measurement’s fractions of less 
than half a centimeter should not be noted. 

N.B.: The height and chest of the candidate should be measured twice before coming 

to a final decision. 

8 . The candidate will also be weighed and his weight recorded in kilogram; fraction of half 
a kilogram should not be noted. 

9. The candidate’s eye-sight will be tested in accordance with the following rules. The 
result of each test will be recorded. 

(i) General - The candidate’s eye will be submitted to a general examination directed to 

the detection of any disease of abnormality. The candidate will be rejected if he 
suffers squint from any is morbid conditions of eyes, eyelids of continuous 
structure of such a sort as to render or are likely at a future date to render him 
unfit for service. 

(ii) Visual Acquity - The examination for determining the acuteness of vision includes 

two tests one of the distant, the other for near vision. Each eye will be examined 
separately. 

There shall be no ,limit for minimum naked eye vision but the naked eye vision of the 
candidate shall however, be recorded by the Medical Board or other medical authority in 
every case as it will furnish the basis information in regard to the condition of the eye. 
The standard for distant and near vision with or without glasses shall be as follows: 


Distant 

Near vision 

Better eye 

Worst eye 

Better eye 

Worst eye 

6/9 

6/9 

0.6 

0.8 

or 

or 



6/6 

6/12 




Note - 1: Total amount of Myopia (including the cylinder) shall not exceed 4,00D. 

The total amount of Hypermetropia (including the cylinder) shall not 
exceed 4,00D. 

Note - 2: Fundus Examination. Wherever possible fundus examination will be carried 
out at the discretion of the Medical Board and result recorded. 

Note -3: Colour Vision 

(i) The testing of colour vision shall be essential. 
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(ii) Colour perception should be graded into a higher and a lower grade 
depending upon the size of the aperture in the lantern as described in 
the table bellow 




Higher Grade of 
Colour perception 

Lower Grade of 
Colour perception 

1 . 

Distance between the lamp 
and candidate 

4.9 meters 

4.9 meters 

2 . 

Size of aperture 

1.3 mm 

1.3mm 

3. 

Time of exposure 

5 sec. 

5 sec. 


For the post of Geophysicist Group ‘A’ in Geological Survey of India, and 
Jr. Hydrogeologists (Scientist B), Group A in Central Ground Water Board, 
the medical standard in regard to colour perception and all other tests 
relating to eyes will be of high order. 

(iii) Satisfactory colour vision constitutes recognition with ease and without 
hesitation of signal red, signal green and white colours. The use of 
Ishihara’s plates, shown in good light and a suitable lantern like edrige 
green shall be considered quite dependable for testing colour vision 
while either of the two tests may ordinarily be considered sufficient in 
respect of the services concerned with road, rail and air traffic, it is 
essential to carry out the lantern test. In doubtful cases where a 
candidate fails to qualify when tested by only one of the tests both the 
tests should be employed. 

Note - 4: Field of vision - The field of vision shall be tested by the confrontation 

method. Where such test, gives unsatisfactory or doubtful result the field of 
vision should be determined on the perimeter. 

Note - 5: Night Blindness - Night blindness need not be tested as a routine but only in 
special cases. No standard test for the testing of night blindness or dark 
adaptation is prescribed. The Medical Board should be given the discretion 
to improvise such a rough test e.g. recording of visual acquity with reduced 
illumination or by making the candidate recognize various objects in a 
darkened room after he/she has been there for 20 to 30 minutes. Candidates’ 
own statements should not always be relied upon but they should be given 
due consideration. 

Note - 6: (a) Ocular conditions other than visual acquity - Any organic disease or a 

progressive reactive error which is likely to result in lowering the visual 
acquity should be considered a disqualification. 

(b) Trachoma - Trachoma unless complicates, shall not ordinarily be a cause 
for disqualification. 

(c) Squint - Where the presence of binocular vision is essential squint even 
if the visual acquity is of a prescribed standard, should be considered a 
disqualification. 

(d) One eyed Persons - The employment of one-eyed individuals is not 
recommended. 

Blood Pressure 

The Board will use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic pressure is as follows 
i) With young subjects 15-25 years of age the average is about 100 plus the age. 
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ii) With subject over 25 years of age the general rule of 110 plus half the age seems 
quite satisfactory. 

N.B: As a general rule any systolic pressure over 140mm and diastolic over 90mm 
should be regarded as suspicious and the candidates should be hospitalized by the 
Board before giving their final opinion regarding the candidate’s fitness or 
otherwise. The hospitalization report should indicate whether the rise in blood 
pressure is of a transient nature due to excitement etc. or whether it is due to any 
organic disease. In all such cases X-ray and electro-cardiographic examinations of 
heart and blood urea clearance test should also be done as a routine. The final 
decision as to the fitness or otherwise of a candidate will, however, rest with the 
Medical Board only. 

Method of taking Blood Pressure 

The Mercury monometer type of instrument should be used as rule. The measurement 
should not be taken within fifteen minutes of any exercise or excitement. Provided the 
patient and particularly his arm is relaxed, he may be either lying or sitting. The arm is 
supported comfortably at the patient’s side in a more or less horizontal position. The arm 
should be freed from clothes to the shoulder. The cuff completely deflated, should be 
applied with the middle of the rubber over the inner side of the arm and its lower edge an 
inch or two above the bend elbow. The following turns of cloth bandage should spread 
evenly over bag to avoid bulging during inflation. 

The brachial artery is located by palpitation at the bend of the elbow and the stethoscope 
is then applied slightly and centrally over it, below but not in contact with the cuff. The 
cuff is inflated to about 200 mm. Hg and then slowly deflated. The level at which the 
column stands when soft successive sounds are heard represents the systolic pressure. 
When more air is allowed to escape the sounds will be heard to increase in intensity. The 
level at which the well heard clear sounds change to soft muffled fading sounds 
represents the diastolic pressure. The measurements should be taken in fairly brief period 
of time as prolonged pressure of the cuff is irritating to the patient and will vitiate the 
readings. Rechecking if necessary, should be done only few minutes after complete 
deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain level: 
they may disappear as pressure falls and re-appear at still lower level. This silent gap 
may cause error in readings). 

11. The urine passed in presence of the examiner, should be examined and the result 
recorded. Where a Medical Board finds sugar present in a candidate’s urine by the usual 
chemical test, the Board will proceed with the examination with all its other aspects and 
will also specially note any signs or symptoms suggestive of diabetes. If except for the 
glycosuria, the Board finds the candidate conforms to the standard of medical fitness 
required they may pass the candidate “fit subject to the glycosuria being non-diabetic” 
and the Board will refer the case to a specified specialist in Medicine who has hospital 
and laboratory facilities at his disposal. The Medical specialist will carry out whatever 
examination clinical and laboratory be considers necessary including a standard blood 
sugar tolerance test and will submit his opinion to the Medical Board, upon which the 
Medical Board will base its final opinion ’’fit” or “unfit”. The candidate will not be 
required to appear in person before the Board on the second occasion. This exclude the 
effects of medication it may be necessary to retain a candidate for several days in hospital 
under strict supervision. 

A woman candidate who as a result of test is found to be pregnant of 12 weeks 
standing or over, should be declared temporarily unfit till confinement is over. She should 




Part I— Sec 11 THE GAZETTE OF INDIA, MARCH 1, 2014 (PHALGUNA 10, 1935) 439 


be re-examined for a fitness certificate six weeks after the date of confinement subject to 
the production of a medical Certificate of fitness from a registered medical practitioner. 

12. The following additional points should be observed: 

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of 
the ear. In case it is defective the candidate should be got examined by the ear 
specialist; provided that if, the defect in hearing is remediable by operation or by 
use of a hearing aid candidate cannot be declared unfit on that accounts, provided 
he/she has no progressive; 


( 1 ) 

( 2 ) 


(3) 


(4) 


(5) 

( 6 ) 


( 7 ) 


Marked or total 
deafness in one ear 
other ear being 
normal 

Perceptive deafness 
in both ears in which 
some improvement 
is possible by a 
hearing aid 
Perforation of 

tympanic membrane 
of Central or 
marginal type 


Ears with Mastoid 
cavity subnormal 
one side/on both 
sides. 


Persistently 
discharging ear 
operated/un operated 
Chronic 

Inflammatory/allergi 
c condition of nose 
with or without bony 
deformities of nasal 
septum. 

Chronic 
Inflammatory 
conditions of tonsils 


Fit for non-technical job if the deafness is 
up to 30 decibel in higher frequency 


Fit in respect of both technical and non¬ 
technical jobs if the deafness is up to 30 
decibels in speech frequencies of 1000 to 
4000. 

(i) One ear normal other ear perforation 
of tympanic membrane present. 
Temporarily unfit. Under improved 
conditions of Ear Surgery a candidate 
with marginal or other perforation, in 
both ears should be given a chance by 
declaring him temporary unfit and 
then he may be considered under 4(ii) 
below. 

(ii) Marginal or attic perforation in both 
ears- Unfit 

(iii) Central perforation in both ears- 
Temporarily unfit. 

(i) Either ear normal hearing other ear, 
mastoid cavity-fit for both technical 
and non-technical jobs. 

(ii) Mastoid cavity of both sides. Unfit 
for technical jobs-Fit for non¬ 
technical jobs if hearing improves to 
30 decibels in either ear with or 
without hearing aid. 

Temporarily unfit for both technical and 
non-technical jobs 

(i) A decision will be taken as per 
circumstances of individual cases 

(ii) If deviated nasal Septum if present 
with symptoms temporarily unfit. 

(i) Chronic inflammatory conditions of 
tonsils and or Larynx Fit. 

(ii) Hoarseness of voice of severe degree 
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and or larynx 

is present then Temporarily Unfit. 

(8) 

Benign or locally 

(i) Benign tumors Temporarily Unfit. 


malignant tumors of 
the E.N. T. 

(ii) Malignant Tumor Unfit. 

(9) 

Otoscalrosis 

If the hearing is within 30 decibels after 
operation or with the help of hearing aid- 
Fit 

(10) 

Congenital defect of 

(i) If not interfering with 


ear, nose or throat 

functions- Fit 

(ii) Stuttering of severe degree- 
Unfit. 

(iii) 

(11) 

Nasal Poly. 

Temporarily Unfit. 


(b) That his/her speech is without impediment; 

(c) That his /her teeth are in good order and that he/she is provided with 
dentures where necessary for effective mastication (well filled teeth will be 
considered as sound); 

(d) That the chest is well formed and his chest expansion sufficient; and 
that his heart and lungs are sound; 

(e) That there is no evidence of any abdominal disease; 

(f) That it is not ruptured; 

(g) That he does not suffer from hydrocele, severe degree of varicocele, 
varicose veins or piles 

(h) That his limbs, hands and feet are well formed and developed and that 
there is free and perfect motion of all his joints; 

(i) That he does not suffer from any inveterate skin disease; 

(j) That there is not congenital malformation or defect; 

(k) That he does not bear traces of acute or chronic disease pointing to an 
impaired constitution 

(l) That he bears marks of efficient vaccination; and 

(m) That he is free from communicable disease. 


13. Radiographic examination of the chest for detecting any abnormality of the heart and 
lungs, which may not be apparent by ordinary physical examination will be restricted to only 
such candidates who are declared finally successful at the concerned Geophysicists 
Examination. 

The decision of the Chairman of the Central Standing Medical Board (conducting the 
medical examination of the concerned candidate) about the fitness of the candidate shall 
be final. 

When any defect is found it must be noted in the Certificate and the medical examiner 
should state his opinion whether or not it is likely to interfere with the efficient 
performance of the duties which will be required of the candidate. 

Note: Candidates are warned that there is no right of appeal from a Medical Board 
special or standing appointed to determine the fitness for the above posts. If, 
however, Government are satisfied on the evidence produced before them of the 
possibility of an error or judgment in the decision of the first Board it is open to 
Government to allow an appeal to a second Board. Such evidence should be 
submitted within one month of the date of the communication in which the 
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decision of the first medical Board is communicated to the candidate otherwise 
no request for an appeal to a second Medical Board, will be considered. 

If any medical certificate is produced by a candidate as a piece of evidence 
about the possibility of an error of judgment in the decision of the first Board, 
the certificate will not be taken into consideration unless it contains a note by 
the medical practitioner concerned to the effect that it has been given in full 
knowledge of the fact that the candidate had already been rejected a unfit for 
service by the Medical Board. 

Medical Board’s Report 

The following intimation is made for the guidance of the Medical Examiner: 

The standard of physical fitness to be adopted should make due allowance for the age and 
length of service if any of the candidate concerned. 

No person will be deemed qualified for admission to the public service who shall not satisfy 
Government or the appointing authority, as the case may be, that he has no disease 
constitutional affliction or bodily infirmity unfitting him or likely to unfit him for that service. 

It should be understood that the question of fitness involves future as well as the present and 
that one of the main objects of medical examination is to secure continuous effective service 
and in the case of candidates for permanent appointment to prevent early pension or payments 
in case of premature death. It is at the same time to be noted that the question is one of the 
likelihood of continuous effective service and that rejection of a candidate need not be advised 
on account of the presence of a defect which in only a small proportion of cases if found to 
interfere with continuous effective service. 

A lady doctor will be co-opted as a member of the Medical Board whenever a woman 
candidate is to be examined. 

Candidates appointed to the posts of Geophysicist are liable for field service in or out of India. 
In the case of such a candidate the Medical Board should specifically record their opinion as 
to his fitness or otherwise for field service. 

The report of the Medical Board should be treated as confidential. 

In cases where a Medical Board considered that a minor appointment in the Government 
Service, the grounds for rejection may be communicated to the candidate in broad terms 
without giving minute details regarding the defects pointed out by the Medical Board. 

In case where a Medical Board considered that a minor disability disqualifying a candidate for 
Government Service can be cured by treatment (medical or surgical) a statement to that effect 
should be recorded by the Medical Board. 

There is no objection to a candidate being informed of the Boards’ opinion to this effect by the 
appointing authority and when a cure has been affected it will be open to the authority 
concerned to ask for another Medical Board. 

In the case of candidate who is to be declared- ‘temporarily Unfit’, period specified for re¬ 
examination should not ordinarily exceed six months at the maximum. On re-examination 
after the specified period these candidates should not be declared temporarily unfit for a 
further period but a final decision in regard to their fitness for appointment of otherwise 
should be given. 

(a) Candidate’s statement and declaration. 

The Candidate must make the statement required below prior to his medical 
Examination and must sign the Declaration appended thereto. His attention is 
specially directed to the Warning contained in the note below: 


1. State your name in full (in block letters) 
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2. State your age and birth place :. 

3. (a) Do you belong to races such as Gorkhas, Garhwalis, Assamese, Nagaland Tribes, 

etc. whose average height is distinctly lower, answer ‘Yes’ or ‘No’ and if the 
answer is “Yes” state the name of the race. 

(b) Have you ever had smallpox intermittent or any other fever enlargement or 
suppuration of glands, spitting of blood asthma, heart disease lung fainting attacks 
rheumatism, appendicitis. 

(c) Any other disease or accident requiring confinement to bad and medical or surgical 
treatment. 

4. Have you suffered any form or nervousness due to overwork or any other cause? 

5. Furnishing the following particulars concerning your family: 


Father's 
age if 
living and 
state of 
health 

Father’s 
age at 
death 
and 

cause of 
death 

No. of 
brothers 
living 
their ages 
and state 
of health 

No. of 
brothers 
death 
their 
ages and 
cause of 
death 

Mother’s 
age if 
living and 
state of 
health 

Mother’s 
age at 
death and 
cause of 
death 

No. of 
sisters 
living, 
their 
ages 
and 

state of 
health 

No. of 

sisters 

dead, 

their 

ages 

and 

cause 

of 

death 

1 

2 

3 

4 

5 

6 

7 

8 










6. Have you been examined by a Medical Board before? 

7. If answer to the above is ‘Yes’ please state that services/ posts you have examined for? 

8. Who was the examining authority? 

9. When and where was the Medical Board held? :. 

10. Results of the Medical Board’s examination if communicated to you or if known 


11. All the above answers are to the best of my knowledge & belief, true and correct and I 
shall be liable for action under law for any material infirmity in the information 
furnished by me or suppression of relevant material information. The furnishing of false 
information or suppression of any factual information would be a disqualification and is 
likely to render me unfit for employment under the Government. If the fact that false 
information has been furnished or that there has been suppression of any factual 
information comes to notice at any time during my service my services would be liable 
to be terminated. 


Candidate Signature 
Signed in my presence Signature of the 
Chairman of the Board 


Proforma -1 

Report of the Medical Board on (Name of candidate) physically examination 

1. General development: Good.Fair.Poor. 

Nutrition Thin. Average. Obese . Height (without shoes)... 

Weight. 

Any recent change in weight. 

Temperature. 

Girth of Chest. 

(i) (After full inspiration). 

(ii) (After full expiration). 

2. Skin: Any obvious disease. 

3. Eyes. 

(1) Any disease. 
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(2) Night blindness. 

(3) Defect in colour vision. 

(4) Field of vision. 

(5) Fundus Examination. 

(6) Visual Acquity. 

(7) Ability for stereoscopic vision. 

Acquity of Naked eye With glasses Strength of gasses 
Vision Sph. eye Axis 

Distant Vision 
RE 
LE 

Near Vision 
RE 
LE 

Hypermetropia 

(Manifest) 

RE 

LE 

4. Ears: Inspection.Hearing.Right Ear.Left Ear. 

5. Glands. 

6 . Condition of Teeth. 

7. Respiratory System: Does physical examination reveal anything abnormal in the 

respiratory organs? If yes, explain fully. 

8 . Circulation System. 

(a) Heart and Organic lesions. 

Rate: Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure: 

Systolic.Diastolic. 

9. Abdomen: Girth. 

Tenderness. 

Hernia. 

(a) Palpabic Liver.Spleen 

Kidneys.Tumours 

(b) Haemorrhoids.Fistula 

10. Nervous System: Indications if nervous or mental disabilities. 

11. Loco Motor System: Any abnormality. 

12. Genito Urinary System: Any evidence of Hydrocele, Varicocele, etc. 

Urine analysis: 

(a) Physical appearance. 

(b) Sp. Gr. 

(c) Albumen. 

(d) Sugar. 

(e) Casts. 

(f) Cells. 

13. Is there anything in the health of the candidate likely to render him unfit for the efficient 
discharge of his/her duties in the service for which he/she is a candidate 
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Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or 
over, she should be declared temporarily unfit vide regulation 9. 

14. (a) For which services has the candidate been examined and found in all respects 

qualified for the efficient and continuous discharge of his duties and for which of them is 
he considered unfit?. 

15. Is the candidate fit for FIELD SERVICE ? 

Note I: The Board should record their findings under one of the following three 
categories: 

(i) Fit. 

(ii) Unfit on account of . 

(iii) Temporarily unfit on account of . 

Note II: The candidate has not undergone chest X-ray test. In view of this, the above 
findings are not final and are subject to the report on chest X-ray test. 

Place: 

Date: 

Signature 

Chairman/ Member/ Member 
Seal of the Medical Board 

PROFORMA-II 

Candidate’s Statement/ Declaration 

1. State your Name 
(In block letter) 

Roll No. 

Candidate’s Signature 
Signed in my presence 
Signature of the Chairman of the Board 

To be filled-in by the Medical Board 

Note: The Board should record their findings under one of the following three categories in 
respect of chest X-ray test of the candidate. 

Name of the candidate. 

(i) Fit. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Place: 

Date 


Signature 

Chairman 

Member 

Member 
Seat of the Medical 
Board 
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APPENDIX- III 

Brief particulars relating to the post for which recruitment is being made through this 
examination. 

1. Geological Survey of India 

Geologists/Geophysicist/Chemist, Group A- 

(a) Candidates selected for appointment will be appointed on probation for a period of 
two years which may be extended, if necessary. 

(b) During the period of probation the candidates may be required to undergo such 
course of training and instructions and to pass such examination and tests as may be 
prescribed by the competent authority. 

(c) Prescribed hierarchy of scales of pay in the Geological Survey of India: _ 


SI. 

No. 

Name & Designation of the Post 

Revised Pay Scale 
Pay Band 

Grade Pay 

1 . 

Geologist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Geologist 

PB - 3: Rs. 15,600-39,100 

Rs. 6,600 

3. 

Superintending Geologist 

PB - 3: Rs. 15,600 - 39,100 

Rs. 7,600 

4. 

Director (Geology) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 

6. 

(Geology) 

PB - 4: Rs. 67,000 -79,000 

Increment 


Additional Director General 


@3% per 


(Geology) 


annum 


SI. 

No. 

Name & Designation of the Post 

Revised Pay Scale 
Pay Band 

Grade Pay 

1. 

Geophysicist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Geophysicist 

PB - 3: Rs. 15,600 - 39,100 

Rs. 6,600 

3. 

Superintending Geophysicist 

PB - 3: Rs. 15,600 - 39,100 

Rs. 7,600 

4. 

Director (Geophysics) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 


(Geophysics) 



6. 

Additional Director General 

PB - 4: Rs. 67,000 -79,000 

Increment 


(Geophysics) 


@3% per 




annum 


SI. 

Name & Designation of the Post 

Revised Pay Scale 


No. 


Pay Band 

Grade Pay 

1. 

Chemist 

PB - 3: Rs. 15,600-39,100 

Rs. 5,400 

2. 

Senior Chemist 

PB - 3: Rs. 15,600 - 39,100 

Rs. 6,600 

3. 

Superintending Chemist 

PB - 3: Rs. 15,600 - 39,100 

Rs. 7,600 

4. 

Director (Chemistry) 

PB - 4: Rs. 37,400 - 67,000 

Rs. 8,700 

5. 

Deputy Director General 

PB - 4: Rs. 37,400 - 67,000 

Rs. 10,000 


(Chemistry) 




(d) Promotions to the higher grade of post in the Department will be made in accordance 
with the recruitment rules subject to such modifications as may be made by 
Government from time to time. 

(e) Conditions of service and leave and pension are these described in the Fundamental 
Rules and Civil Services Regulations respectively, subject to such modifications as 
may be made by Government from time to time. 

(f) Conditions of Provident Fund are those laid down in the General Provident Fund 
(Central Service) Rules, subject to such modifications as may be made by 
Government from time to time. 

(g) All officers of Geological Survey of India are liable for service in any part of India or 
outside India. 
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2. Central Ground Water Board 
Scientist 'B' (Jr. Hg.), Group A— 

(a) Candidates selected for appointment will be appointed on probation for a period of 
two years which may be extended, if necessary. 

(b) Prescribed scales of pay in the Central Ground Water Board :— 


SI. Name/Designation of the Post Pre-revised Pay Scale Revised Pay Scale 

No. Pay Band 

Grade Pay _ 


I. 

Scientist ’B’ (Jr. Hg.) 

Rs. 8,000-275-13,500/- 

PB-3: Rs. 15,600-39,100/- 

Rs. 5,400/- 

2. 

Scientist 'C' (Sr. Hg.) 

Rs. 10,000-325-15,200/-. 

PB-3: Rs. 15,600-39,100/- 

Rs. 6,600/- 

3. 

Scientist 'D' 

Rs. 12,000-375-16,500/-. 

PB-3: Rs. 15,600-39,100/- 

Rs. 7,600/- 

4. 

Regional Director 

Rs. 14,300-400-18,300/- 

PB-4: Rs. 37,400-67,000/- 

Rs. 8,700/- 

5. 

Member 

Rs. 18,400-500-22,400/-. 

PB-4: Rs.37,400—67,000/- 

Rs.10.000/- 

6. 

Chairman 

Rs. 22,400-525-24.500/-. 

PB-4: Rs. 67.000 
(annual increment @3%)— 

NIL 

-79,000/- 


(c) Promotions to the highest grades of posts in the Department will be made in 
accordance with the recruitment rules subject to such modifications as may be 
made by Government from time to time. 


(d) Conditions of service and leave and pensions are those described in the 
Fundamental Rules and Civil Services Regulations respectively, subject to such 
modifications as may be made by Government from time to time. 

(e) Conditions of Provident Fund are those laid down in the General Provident Fund 
(Central Services) Rules, subject to such modifications as may be made by 
Government from time to time. 

(f) All Officers of Central Ground Water Board are liable for services in any part of 
India or outside India. 


(S.B. Doval) 
Deputy Secretary 
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